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Description 



Technical Field: 




Background of the Invention: 



[0002] Diabetes mellitus is a disease accompanied by a continuous hyperglycemic state and is said to be caused 
by action of many environmental and genetic factors. The main controlling factor for blood sugar is insulin and it has 
been known that hyperglycemia is caused by deficiency of insulin or by excess of factors which inhibit its action (such 
as genetic cause, lack of exercise, obesity and stress). 

[0003] Diabetes mellitus is classified mainly into insulin-dependent diabetes mellitus (IDDM, caused by lowering of 
insulin-secreting pancreas function due to autoimmune diseases) and non-insulin-dependent diabetes mellitus (NID- 
DM, caused by lowering of insulin-secreting pancreas function due to pancreatic fatigue accompanied by continuous 
high insulin secretion); 95% or more of diabetic patients in Japan are said to suffer from NiDDM, and an increase in 
patients due to change in daily life style is becoming a problem. 

[0004] For therapy of diabetes mellitus, dietetic treatment, therapeutic exercise and treatment of obesity are mainly 
conducted in mild cases while, when the disease progresses, oral antidiabetic drugs (for example, insulin secretion 
promoters such as sulfonylurea compounds and insulin sensitivity potentiators ) are administered. In severe cases an 
insulin preparation is administered. However, there has been a brisk demand for creation of drugs whereby higher 
control of blood sugar is possible, and development of antidiabetic drugs having a new mechanism and high usefulness 

has hppn rlpmanH^ri 



[0005] U.S. Patents 4,396,627 and 4,478,849 describe phenyl-ethanolamine derivatives useful as drugs for obesity 
and for hyperglycemia. Action of those compounds Is reported to be due to a stimulating action to ^-receptors It is 
known that p-adrenaline receptors are classified into p 1( p\> and p 3 subtypes, that stimulation of p, -receptor causes 
increase in heart rate, that stimulation of p 2 -receptor stimulates decomposition of glycogen In muscles (whereby syn- 
thesis of glycogen is inhibited, causing an action such as muscular tremor),and that stimulation of p 3 -receptor shows 
anti-obesity and anti-hyperglycemia actions (such as decrease in triglyceride and cholesterol and Increase in HDL- 
cholesterol). 

[0006] However, those p 3 -agonists also have actions caused by stimulation of p r and p 2 -receptors such as increase 
in heart rate and muscular tremor, and they have a problem in terms of side effects. 

[0007] Recently, it was ascertained that p-receptors differ amongst species, and it has been reported that even 
compounds confirmed to have a p 3 -receptor selectivity in rodential animals such as rats show stimulating action to py 
and p 2 -receptors in human beings. In view of this, investigations for compounds having a stimulating action which is 
selective to p 3 -receptor in humans have been conducted recently using human cells or cells where human receptors 
are expressed. WO 95/29159 describes substituted sulfonamide derivatives of formula A below which, due to their 
selective stimulating action to p 3 -receptors in human beings, are useful against obesity, hyperglycemia etc. - but does 
not specifically disclose insulin secretion promoting and insulin sensitivity potentiating actionsof those compounds. 



has been demanded. 



(R) r ; 




Aj-CHCH Z N — |— ( 




R" 



[0008] In formula A the symbols are as defined in W095/29159. 

[0009] There has thus been demand for creation of therapeutic agents for diabetes mellitus of a new type which 
have high clinical usefulness. 



Disclosure of the Invention: 



[0010] The present inventors have conducted intensive investigation on compounds having both insulin secretion 
promoting and insulin sensitivity potentiating actions and found novel amide derivatives that show both good insulin 
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[0011] The present invention provides amide derivatives of formula (1) below, and salts thereof that are useful for 
the therapy of diabetes mellitus, having both insulin secretion promoting 

and insulin sensitivity potentiating actions and further having anti-obesity and anti-hyperlipemia actions due to 
selechvestJmu^ 



H 

ring B is a heteroaryl group which may be substituted and may be fused and which is as defined below 
or NH w^ 

hvd^n 11 h J h 11 iS 3 '° Wer alky ' ene 9r ° Up Whi0h may be substi,uted with a lower alkyl group, the 
A is methylene, ethylene or-CHj-O-; 

Ria and are the same or different and selected from H and lower alkyl groups' 

R 2 is H or halogen; and 

ZisNor=CH-. 

[0012] The optionally fused heteroaryl group ring B is selected from imidazothiazol, thioxothiazol, tetrahydrobenzo- 
thiazol, tetrahydroqumolinyl, qumolyl, isoqulnolyl, quinazolinyl, qulnolldinyl, quinoxalinyl, clnnollnyl, benzimidazoVI im- 
idazopyridyl, benzoisoxazolyl, benzoxazolyl, benzothiazolyl, oxazolopyridyl, isothlazolopyridyl, pyrrolyl imldazolyl'thi- 
azolyl, pyrazolyl, isothiazolyl, isoxazolyl, pyridyl, pyrimicfyl, pyridazinyl, pyrazinyl, thiadiazolyl.triazolyl, tetrazolyl naph- 
thyndinyl and pyridopyrimidinyl groups; andfhe heteroaryl group has its optional substitutent(s) selected from halogens 
and lower alkyl, lower alkenyl, lower alkynyl, hydroxy, sulfanyl, halogeno lower alkyl, lower alkyl-O-, lower alkyl -S- 
lower alkyl-O-CO-, carboxy, sulfonyl, sulfinyl, lower alkyl-SO-, lower alkyl-S0 2 -, lower alkyl-CO-, lower alkyl-CO-O-' 
carbamoyl, lower alkyl-NH-CO-, di-lower alkyl-N-CO-, nitro, cyano, amino, lower alkyl-NH-, di-lower alkyl-N- benzyl' 
halogenobenzyl, cyanobenzyl, nrtrobenzyl, trifluoromethylbenzyl, isopropylbenzyl, phenylbenzyl, methoxycarbonyl- 
benzyl, p,per,d,necarbonyl benzyl, benzyloxy, benzylsulfanyl, phenylamino, fluorophenylamino, phenylethyl, phenyl 
naphthyl, quinollnyl, pyridylmethyl, guanidino, lower alkyl-CO-NH - and lower alkyl-S0 2 -NH-groups. In some com- 
pounds according to the invention R 2 , Ri- and Rib are each H and Z is =CH-, for example as in amide derivatives of 
formula (la) below and salts thereof 




OH 



where ring B is a heteroaryl group, X Is a bond or a lower alkylene group, and R is H or halogen or a lower alkyl amino 
benzyl or halogenobenzyl group. 

[001 3] The term "lower" herein means a linear or branched hydrocarbon chain having up to 6 carbon atoms unless 
otherwise specified. 

[0014] Specific examples of the "lower alkyl group" are methyl, ethyl, and linear or branched propyl, butyl pentyl 
and hexyl, preferably an alkyl havingfrom 1 to 4carbon atoms, particularly preferably methyl, ethyl, propyl and isopropyl 
[0015] A "lower alkylene group" is a divalent group obtained by removing an arbitrary hydrogen atom from the above 
lower alkyl group"; preferred are alkylene groups having from 1 to 4 carbon atoms, particularly methylene ethylene 
propylene and butylene. Examples of the "lower alkenylene group" are vinylene, propenylene, butenylene pentenylene 
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and hexenylene groups. 

[0016] Specific examples of ring B when it is a heleroaryl group fused with a benzene ring, or is a monocyclic or 
bicyclic heteroaryi group, are quinolyl, isoqutnolyl, quinazolinyl, quinolidinyl, quinoxalinyl, cinnolinyl, benzimidazolyl 
imidazopyndyl, benzoisoxazolyl, benzoxazolyl, benzothiazolyl, oxazolopyridyl, isothiazolopyridyl, pyrrolyl, imidazolyl' 
thiazolyl, pyrazolyl, isothiazolyl, isoxazolyl, pyridyl, pyrimidyl, pyridazinyl, pyrazinyl, thiadiazolyl, triazolyl, tetrazolyl, 
naphthyndmyl and pyridopyrimidinyl groups. 

[001 7] Preferred examples of substituentforthe heteroaryi group which may be fused with a benzene ring are halogen 
and lower alkyl, lower alkenyl, lower alkynyl, hydroxy, sulfanyl, halogeno lower alkyl, lower alkyl-O-, lower alkyl-S- 
loweralkyl-O-CO-, carboxy, sutfonyl, sulfinyl, lower alkyl-SO-, lower alkyl-S0 2 -, lower alkyl-CO-, lower alkyl-CO-O-' 
carbamoyl, lower alkyl-NH-CO-, di-lower alkyl-N-CO-, nitro, cyano, amino, guanidino, lower alkyl-CO-NH- lower 
alkyl-S0 2 -NH-, lower alkyl-NH- and di-lower alkyl-N- groups. 

[0018] These substituents may further be substituted with an aryl or heteroaryi group, halogen or a hydroxy sulfanyl 
halogeno lower alkyl, lower alkyl-O-, lower alkyl-S-. lower alkyl-O-CO-, carboxy, sulfonyl, sulfinyl, lower alkyl-SO- lower 
alkyl-SO;,,, lower alkyl-CO-, lower alkyl-CO-O-, carbamoyl, lower alkyl-NH-CO-, di-lower alkyl-N-CO- nitro cyano 
amino, guanidino, lower alkyl-CO-NH-, lower alkyl-S0 2 -NH-, lower alkyl-NH- or di-lower alkyl-N- group. These substit- 
uents such as an aryl or heteroaryi group etc. may further be substituted with halogen etc 
[0019] The "lower alkenyl group" is a linear or branched alkenyl group having 2 to 6 carbon atoms and specific 
examples are vinyl, propenyl, butenyl, pentenyl and hexenyl groups. 

[0020] The "lower alkynyl group" is a linear or branched alkynyl group having 2 to 6 carbon atoms, and specific 
examples are ethynyl, propynyl, butynyl, pentynyl and hexynyl. 

[0021] The "halogen" means a fluorine, chlorine, bromine or iodine atom, and the "halogeno lower alkyl group" means 
a group where an arbitrary hydrogen atom or atoms in the above alkyl group is/are substituted with a halogen atom or 
atoms. 

[0022] When X is a bond, the carbon atom of the -CO- group is directly bonded to the ring B. 
[0023] Each compound of the present invention has at least one asymmetric carbon atom and therefore there are 
optical isomers such as (,R) -compounds, (S) -compounds etc., racemates, diastereomers, etc. The present invention 
includes all and each of the isolated isomers and mixtures thereof. It also includes hydrates, solvates (such as those 
with ethanol) and polymorphic substances of derivative (I). 

[0024] Derivative (I) of the present invention may form salts wrth acids - e.g. addition salts with mineral acids such 
as hydrochloric, hydrobromic, hydroiodic, sulfuric, nitric and phosphoric acids etc. and with organic acids such as 
formic, acetic, propionic , oxalic, malonic, succinic, fumaric, maleic, lactic, malic, citric, tartaric, carbonic, picric, meth- 
anesulfonic, ethanesulfonic and glutamic acids etc. 

Manufacturing Method 

[0025] The compound of the present invention may be manufactured by. various synthetic methods utilizing the 
characteristics of its fundamental skeleton and the type of any substituent(s). Representative methods are illustrated 
hereunder. 



First Manufacturing Method: 
[0026] 
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[0027] In the formulae, Ri« Rib tf, a, B, X and Z are as defined already; R* is a protective group for amino; and 
Y 1 is a leaving group, more specifically hydroxy, lower alkoxy or halide. 

[0028] In this method, compounds (II) and (III) are subjected to amidation, and the protective group is then removed 
to synthesize compound (I). 

[0029] The amidation can be conducted in customary manner. 

[0030] Thesolventmay vary depending upon Y< of compound (Hi) and mostly an inertsolventoran alcoholic solvent 
(such as isopropanol etc.) may be applied. 

[0031] When Y1 is a hydroxy group, the reaction may be conducted in the above solvent in the pi 



densing agent, examples of which are N.N'-dicyclohexylcarbodiimlde (DCC), 1-ethyl-3-(3-dimethylaminopropyl)carbo- 
diimide (EDCI), 1,r-carbonyldiimidazole (CDI), diphenylphosphoryl azide (DPPA), diethylphosphoryl cyanide (DEPC) 

[0032] When Y< is lower alkoxy, the reaction may be conducted under heating or reflux as it is or In the above inert 
solvent. 

[0033] When Y1 is halide, the reaction may be conducted in the above inert solvent in the presence of a base 
[0034] Examples of the inert solvent are dimethylformamide (DMF), dimethylacetamide, tetrachloroethane dlchlo- 
romethane, dichloroethane, chloroform, carbon tetrachloride, tetrahydrofuran, dioxane, dimethoxyethane ethyl ace- 
tate, benzene, toluene, xylene, acetonitrile, dimethyl sulfoxide etc., and mixtures thereof, and it may be appropriately 
selected depending upon reaction conditions. Examples of the base are inorganic bases such as sodium and potassium 
hydroxide and carbonate etc. and organic bases such as N-methylmorpholine, triethylamine, diisopropylethylamine 
pyridine etc. 

[0035] The protactive group R* is one commonly used for amino by those skilled in the art, and representative ex- 
amples are acyl such as formyl, acetyl, propionyl, methoxyacetyl, methoxypropionyl, benzoyl, thienylacetyl thiazoly- 
lacetyl, tetrazolylacetyl, thiazolylglyoxyloyl, thienylglyoxyloyl etc.; lower alkoxycarbonyl such as methoxy'carbonyl 
ethoxycarbonyl, tert-butoxycarbonyl etc.; aralkyloxy-carbonyl such as benzyloxycarbonyl, p-nitrobenzyloxycarbonyi 
etc.; lower alkanesulfonyl such as methanesulfonyl, ethanesulfonyl etc.; aralkyl such as benzyl, p-nitrobenzyl benzhy- 
dryl, trityl, etc.; tri-(lower alkyl)silyl such as trimethylsilyl etc.; and the like. 

[0036] Removal of the protective group may be conducted in customary manner. For example, R a may be easilv 
removed ' ' 



I) when it is benzhydryl, p-methoxybenzyl, trityl, tert-butoxycarbonyl, formyl etc., by treatment with an acid such 
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as formic ortrifluoroacetic acid or a trifluoroacetic acid-anisole, hydrobromic acid-acetic acid or hydrochloric acid- 
dioxane mixed solution etc; 

ii) when it is benzyl, p-nitrobenzyl, benzhydryl, trityl eta.by catalytic reduction using palladium-carbon or palladium 
hydroxide-carbon; and iii) when it is tri-(lower alkyi)sifyl or the like, by treatment with water, fluoride anion (e g 
tetra-n-butylammonium fluoride, sodium fluoride, potassium fluoride, hydrofluoric acid) etc. 

Second Manufacturing Method: 




[0038] In the formulae, R 1a , R 1b , A, B, X and 2 are as defined already. 

[0039] In this method, compound (IV) is reacted with compound (V) to give compound (I). 

[0040] Compounds (IV) and (V) are reacted under heating or reflux for 1 to 24 hours, as they are or in an inert solvent, 

to give compound (I). 

[0041] Examples of the inert solvent are acetonitrile, tetrahydrofuran, 2-butanone, dimethyl sulfoxide and N-methyl- 
pyrrolidone. A base such as sodium or potassium carbonate or diisopropylethylamine may be added to the reaction 
mixture. 

[0042] In the above methods, it is possible to purify the resulting substance by removing undesired by-products by 
recrystallization, pulverization, preparative thin layer chromatography, silica gel flash chromatography (as described 
in W. C. Still, et al. , J. Org. Chem., 43, 2923 (1978)), medium-pressure liquid chromatography and HPLC. The com- 
pound produced through HPLC can be isolated as a corresponding salt. 

[0043] The starting material used in the above-mentioned methods may be easily manufactured by methods which 
are known to those skilled in the art - e.g. as shown hereunder. 
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Manufacturing Method for Starting Compound (II) 
[0044] 



*45k — .<&3ceL 



(VI) 

OH R 



[0045] In the formulae, R1« Rib R 2, R a, A and z have are as defined a|ready . Rb |g H 0{&n 
group for amino; and R c is epoxy, 2-haloacetyl or 1-carboxymethan-1-ol. 

[0046] This method is composed of step (a) In which compound (VI) is reacted with compound (VII), followed by 
reduction to give compound (Villa) depending upon the type of R= ; sfep (b) where protection is conducted when Rb 
of compound (Villa) Is H; and step (c) where nitro is reduced to amino to give compound (II). 
[0047] Examples of the aralkyl-based protective group for amino Ln this method are benzyl, p-nitrobenzyl, benzhydryl 



[0048] Illustration is made for the following three cases: 

1) When R<= is epoxy, compound (VI) may be reacted wrth compound (VII) as in the second manufacturing method 
Reaction conditions such as reaction temperature, solvent etc. are also the same. 

2) When R° is 2-haloacetyl, compound (VI) is reacted wrth compound (VII) in the presence of a base followed by 
reduction to compound (Villa). The base is the same as in the first manufacturing method. The reduction may be 
conducted in the above inert solvent or in a solvent of an alcohol type with stirring in the presence of a reducing 
agent. Examples of the reducing agent are sodium borohydride or cyanoborohydride, lithium aluminum hydride 
boraneetc. ' ' 

3) When R<= is 1 -carboxymethan-1 -ol, compound (VI) is reacted with compound (VII) in the presence of a condens- 
ing agent, followed by reduction as in 2) to compound (Villa). The condensing agent is the same as in the first 
manufacturing method. 



[0049] When R b In compound (Villa) is H, the amino group is protected In customary manner using di-tert-butyl 
dicarbonate etc., to prepare compound (Villa). 



[0050] The reduction of nitro to amino may be conducted in customary manner such as metallic reduction using iron 
zinc etc. and catalytic reduction using a catalyst such as palladium-carbon, palladium hydroxide-carbon Raney nickel 
etc. R« becomes H depending upon the reduction conditions, but it may be protected again in customa'ty manner. 



7 
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Manufacturing Method for Starting Compound (IV) 
[0051] 



A) 




[0052] In the formulae, R1», Rib Rt>, a, B, X and Y 1 are as defined already. 

[0053] This is a reaction where . compounds (IX) and (III) are subjected to amidation to give compound (IVa) and 
when R b is a protective group for amino it is removed to give compound (IV). The amidation reaction can be conducted 
as in the first manufacturing method, and the reaction conditions such as reaction temperature, solvent etc. are also 



(IVb) fj x w 



[0054] This is a reaction where compounds (X) and (III) are subjected to amidation and then to reduction to give 
compound (IVb). The amidation can be conducted as in the first manufacturing method, and the reaction conditions 
such as reaction temperature, solvent are also the same. In the reduction, the above catalytic reduction, or a method 
where reduction is conducted using sodium bprohydride in the presence of cobalt chloride, may be applied. 
[0055] For other starting compounds - such as (III), (V), (VI) and (VII) - those which are available in the market or 
are appropriately synthesized by known methods (such as N-alkylation, cyclization, hydrolysis etc.) from the commer- 
cially available compounds may be used. 

[0056] The derivative of the present invention which is manufactured as such is isolated and purified as a free com- 
pound, a salt thereof obtained by means of salt formation in customary manner, a hydrate, a solvate with various 
solvents such as ethanol etc., or polymorphic crystals etc. The isolation and purification may be conducted by common 
chemical operations such as extraction, concentration, evaporation, crystallization, filtration, recrystallization, various 
chromatographic methods etc. 

[0057] Various isomers may be isolated in customary manner utilizing their physico-chemical differences. 
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[0058] For example, the racemate can be convertedto stereochemical^ pure isomers by common racemic resolution 
- such as changing it to diastereomer salts with usual optically active (for example tartaric) acid followed by optical 
resolution, and the like. 

[0059] A mixture of diastereomers may be separated by customary methods such as fractional crystallizaiton or 
chromatography etc. An optically active compound be manufactured starting from an appropriate optically active ma- 



Industrial Applicability: 

[0060] The derivatives(l) and salts thereof have both insulin secretion promoting and insulin sensitivity potentiating 
actions and also selective p 3 -receptor stimulating action, and so are useful as therapeutic agents for diabetes mellitus 
[0061] As confirmed below by glucose tolerance and hypoglycemic tests in insulin-resisting model animals the com- 
pounds of the present invention have both good insulin secretion promoting and good insulin sensitivity potentiating 
actions, so that their usefulness in diabetes mellitus is expected. Although the ^-receptor stimulating action may 
participate in expression of the insulin secretion promoting and insulin sensitivity potentiating actions, other mechanism 
might also participate therein, and the details thereof are still unknown. The p 3 -receptor stimulating action of the com- 
pounds of the present invention is selective to ^-receptors in human being. It is known that the stimulation of Bo- 
receptor stimulates decomposition of fat ( of fat tissue triglyceride into glycerol and free fatty acid), whereby disappear- 
ance of fat mass is promoted. Therefore the compounds of the present invention have anti-obesity and anti-hyperli- 
pemia actions (such as triglyceride lowering, cholesterol lowering, and HDL cholesterol increasing action) and are 
useful as preventive and therapeutic agents for obesity and hyperlipemia (such as hypertriglyceridemia, hypercholes- 
terolemia and hypo-HDL-lipoproteinemia). These diseases are known as animus factors in diabetes mellitus, and their 
amelioration is also useful for prevention and therapy of diabetes mellitus. 

[0062] The compound of the present invention is also useful as a preventive and therapeutic agent for other diseases 
where improvement of symptom can be achieved by reducing the symptoms of obesity and hyperlipemia - i.e. ischemic 
coronary diseases such as arteriosclerosis, myocardial infarction, angina pectoris etc; cerebral arteriosclerosis such 
as cerebral infarction etc; or aneurysm etc. 

[0063] Further, the selective p 3 -receptor stimulating action of the compound of the present invention is useful for 
prevention and therapy of several diseases reported to be improved by ^-receptor stimulation. Examples of these are 
as follows. 

[0064] Ithasbeenmentionedthatthepa-receptormediatesthemotilityofnon-sphincteralsmoothmusclecontraction, 
and because it is believed that selective p 3 -receptor stimulating action assists pharmacological control of intestinal 
motility without accompanying cardiovascular action, the compound of the present Invention may be useful in therapy 
of diseases caused by abnormal intestinal motility such as various gastrointestinal diseases including irritable colon 
syndrome. It is also useful as a therapy for peptic ulcer, esophagitis, gastritis and duodenitis (including that induced 
by H. pylori), and enterelcosls (such as inflammatory intestinal diseases, ulcerative colitis, clonal disease and proctitis). 
[0065] The p 3 -receptor affects the inhibition of release of neuropeptide of some sensory fibers In lungs. The sensory 
nerve plays an important role in neurogenic inflammation of the respiratory tract (including cough) and so the specific 
P 3 -agonist of the present invention is useful in the therapy of neurogenic inflammation and In addition has little action 
on the cardiopulmonary system. 

[0066] Moreover, the p 3 -adrenaline receptor is capable of causing selective antidepressant action due to stimulation 
of the p 3 -receptor in the brain, and so the compound of the present invention may be useful as an antidepressant. 
[0067] The action of the compound of the present invention has been ascertained, by experiments using cells ex- 
pressing human type receptors, to be selective to p 3 -receptors, adverse action as caused by other pyreceptor stimu- 
lation being low or none. 

[0068] Effects of the compound of the present invention have been ascertained by the following tests. 

1 . Hypoglycemic test in kk mice (insulin-resisting model; obesity and hyperglycemia): 

Male kk mice (blood sugar level: not lower than 200 mgYdl) were subjected to measurement of blood sugar 
level underfeeding and then randomly classified into groups. The drug to be tested was compulsorily administered 
orally or subcutaneously once daily for four days, and the blood sugar level after 15 to 1 8 hours from the final 
administration was compared with that before the administration (n = 6). The blood was collected from a tail vein 
of the mice using a glass capillary (previously treated wrth heparin), the protein was removed therefrom, and the 
amount of glucose in the supernatant liquid (mg/dl) was measured colorimetrically by a glucose oxidase method. 
The dose at which the blood sugar level was lowered by 30% compared to that before administration of the test 
drug was expressed as an ED 30 value. 

The compound of the present invention significantly lowered blood sugar level compared to that before its 
administration - whether oral or subcutaneous. 
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Some compounds ofthe present invention exhibited strong activitysothatthe ED 30 value fororal administration 
was 3 mg/kg/day or less. 

In WO 95/29159, the compound of Example 90 had an ED 30 value of 30 mg/kg/day or more, and that of 
Example 92 an ED 30 value of 30 mg/kg/day. From this it is clear that the compounds of the present invention have 
greater potentiating action to insulin sensitivity than those of WO 95/29159. 

2. Glucose tolerance test in normal rats: 

Male rats of SD strain, seven weeks old, were fasted for a whole day and night, then randomly classified into 
groups and subjected to an oral glucose tolerance test (OGTT) (n = 4). The compound to be tested was adminis- 
tered orally or subcutaneously 30 minutes before administration of glucose (2 g/kg, po). The blood was collected 
from the abdominal aorta of the rats anesthetized wrth pentobarbital (65 mg/kg) - using a heparin-treated glass 
syringe, the protein was removed therefrom, and the amount of glucose in the supernatant liquid (mg/dl) was 
measured colorimetrically by a glucose oxidase method. The insulin value in blood was determined by measuring 
the amount of insulin in plasma (ng/ml) by. radioimmunoassay (RIA). 

In a group where the compound of the present invention was administered orally or subcutaneously a signif- 
icant increase in the insulin value in blood was observed compared to the group to which no drug was given 
Increase in sugar blood level after administration of glucose was significantly inhibited as well. From this it is 
apparent that the compound of the present invention has good insulin secretion promoting and hyperglycemia 
inhibiting actions. 



3. Stimulating test to human p 3 -, p 2 - and preceptors: 

Human p 3 -stimulating action was investigated using an SK-N-MC cell system (cells in which human p 3 -receptor 
and human p r receptor were permanently expressed were purchased) while human p 2 - and p 1 -stimulating actions 
were investigated using a CHO cell system (cells in which each of human p 2 - and preceptors was compulsorily 
expressed were purchased). Stimulating action of the compound (1 0"™ to 1 0"t M) was investigated by incubating 
1 0 s cells/well of each of the cells on a 24-well plate and checking under a subconfluent state after two days using 
the producing activity of cyclic AMP (cAMP) as an index. The human p 3 -stimulating action was investigated in the 
presence of a (^-receptor b | ocker (C gp 2 071 2A, 1 0-6M). Amount of production of cAMP in each cell (pmol/ml) was 
measured by an RIA method using ^l-cAMP. Intensity of action of each compound was compared by calculating 
the P D2 value and the maximum activity (I.A. (%) where the maximum reaction of 1 0* M isoproterenol was defined 
as 100%) from the resulting dose-reaction curve. 

10069] As a result, it has been ascertained that the compound of the present invention has a selective stimulating 
action to human p 3 -receptor. 

[0070] A pharmaceutical composition containing one or more compounds of the present invention as an effective 
ingredient is prepared using common pharmaceutically acceptable vehicles. Administration may be oral, or parenteral 
- by, for example, injection, suppository, subcutaneous agent, inhaling agent or Intracystic infusion. 
[0071] The dose may be appropriately decided in each particular case taking into consideration symptom age sex 
etc. of the patient - but usually is around 0.01 to 1 00 mg/kg per day for adults for oral administration, as a single dose 
or divided into 2 to 4 times a day. When intravenous injection Is conducted, depending upon the symptom, the dose Is 
usually around 0.001 to 1 0 mg/kg per day for adults, administered as a single dose or divided into two or more times 
a day. 

[0072] As a vehicle for the preparation, nontoxic solid or liquid substances for pharmaceuticals may be used. 
[0073] Examples of solid composition for oral administration are tablets, pills, capsules, diluted powder and granules. 
In such a solid composition, one or more active substances are mixed with at least one inert exclpient such as lactose^ 
mannitol, glucose, hydroxypropyl cellulose, microcrystalline cellulose, starch, polyvinylpyrrolidone, agar, pectin, mag- 
nesium metasilicate aluminate and magnesium alumihate. The composition may also contain additives othertha'n inert 
exclpient (e.g. lubricants such as magnesium stearate, disintegrants such as calcium cellulose glycolate, stabilizers 
such as lactose, and auxiliary solubilizers such as glutamic oraspartic acid) in customary manner. Tablets arid pills 
may, if necessary, be coated with sugar such as sucrose, gelatin, hydroxypropyl cellulose, hydroxypropylmethyl cellu- 
lose phthalate etc., or with film of gastric or enteric coating substances. 

[0074] The liquid composition for oral administration includes pharmaceutically acceptable emulsions, solutions, sus- 
pensions, syrups and elixirs and contains commonly used inert excipients such as purified water or ethanol. It may 
further contain auxiliary.agents such as moisturizing orsuspending agents, sweeteners, taste agents, aromatic agents 
and antiseptic agents. The injection for parenteral administration includes aseptic aqueous or non-aqueous solutions, 
suspensions and emulsions. The non-aqueous solutions and suspensions include, for example, distilled water for 
injection and physiological saline solution. Examples of the solvent for non-aqueous solution and suspension are pro- 
pylene glycol; polyethylene glycol; plant oils such as cacao butter, olive oil and sesame oil; alcohols such as ethanol; 
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gum arable; and Polysome 80 (trade name). Such a composition may further contain auxiliary agents such as isot 
omzmg agents; antiseptic agents; moisturizing agents; emuisifiers; dispersing agents; stabSa^S^-^d 
aux, ary solub, zers such as glutamic and aspartic acids. The liquid composition may be S « 
filtration through a bactena-preserving filter or by irradiation or compounding with a bactericide- ft may also be Ide 
^-ufactunng a sterile solid compost, foliowed by dissolving in stenl water or a U^e sZffoMnjection 



Best Mode for Carrying Out the Invention: 



[0075] The present invention is further iliustrated byway of Examples hereunder. The present invention is not limited 
to compounds mentioned in the Examples but covers ali derivatives of formula (I), salts ZZt^XS 

l-TrT^T T" I"" 6 * P °' ym0rphiC f ° rmS there01 Novel startin aerials u eX TE^Xs 
are illustrated by the following Referential Examples. «««pieB 



Referential Example 1 : 

[0076] To a mixed solution of ethyl acetate and a 1N aqueous solution of sodium hydroxide was added 25 2 q of 
4^ rophenyl et hylamine hydrochloride, and the mixture was vigorously stirred. The organic layer was dtd over an- 
hydrous magnesium sulfate andthe solvent was evaporated. To the resulting residue were added 100ml of 2-propanol 
and 15.0 g o (R)-styrene oxide successively, and the reaction mixture was heated to reflux for 12 hours The solven 

S"JSJ 7- tn ' T» 9 06 W3S 39ain SUbj6Cted t0 Silica gel column chromatography (eluent: hexane/ 
ethyl acetate/tnethylamine = 1/5Arace) to give 8.05 g of (R)-1-phenyl-2-{[2-(4-nitro P henyl)ethyl]amino]ethanol. 

Referential Example 2: 

ST? . A a ff°,1 1 (R) " 1 -P hen y'- 2 -[[2-(4-nitro P henyl)ethyl]amino]ethanol and 6.30 g of di-tert-butyl dicar- 

bonate in 80 ml of tetrahydrofuran was stirred for 1 2 hours at room temperature. The residue obtained by evaporation 
t t h ™ W T TJ V S " iCa 961 C0 ' Umn chromat °9 ra P h y (^nt: hexane/ethyl acetate = 3/1) to give 10.8 g of 
tert-butyl (R)-N-(2-hydroxy-2- P henylethyl)-N-[2-(4-nitroph e nyl)ethyl]carbamate. 

Referential Example 3: 

l Zl wl° 8 TH?n? te ^n?' ( "^ J N -( 2 - h y drox y- 2 -P he "y |e %')-N-[2-(4-nitro P henyl)eth y i]carbamate in 200 ml of 
ethanol was added 1 .03 g of 1 0% palladium-carbon and the mixture was stirred for two hours at room temperature in 
a hydrogen atmosphere under atmospheric pressure. Insoluble matters were removed using Celite and the filtrate 
w*s concentrated in vacuo to give 9.54 g of tert-butyl (R)-N-[2-(4-amlnophenyl)-N-(2-hydroxy-2-phenylethyl)ethyl]- 



Referential Example 4: 

EI??™ T ° 8 S f TlT,° 1 448 ^ ° f tert " bUty ' ^^-P-^i^P^^J-N-tS-hydroxy-^phenylethyOethyllcarbamate 
and 330 mg of tnethylamine in 4 ml of chloroform was added 146 mg of 2-pyridinecarbonyl chloride. The reaction 
solution was stirred at room temperature for two hours, and the solvent was evaporated in vacuo The residue was 
diluted with chloroform, and the organic layer was washed with a saturated aqueous solution of sodium hydroqen 
carbonate and dried over anhydrous magnesium sulfate. The residue obtained by evaporating the solvent in vacuo 
was purified by silica gel column chromatography (eluent: hexane/ethyl acetate = 1/3) to give 321 mg of tert-butvl (R) 
-N-(2-hydroxy-2-phenylethyl)-N-[2-[4-[(2-pyridin e0 arbonyl)amino]phenyl]ethyl]carbamate 
Referential Example 5: 

fnTrl I°t a t S rj 0 r ° f 377 mg Vf' bU¥ ^'^^^'"^^"ylJ-N-C^ydroxy^-phenylethyOethyllcarbamate 
in 10 ml of tetrahydrofuran were added 203 mg of 1-ethyl-3-(3-dimethylaminopropyl)carbodiimide hydrochloride 143 
mg of 1-hydroxybenzotriazole and 202 mg of 8-quinolinecarboxylic acid successively. The reaction solution was stirred 
at room temperature for 18.5 hours, and the solvent was evaporated in vacuo. The residue was diluted with ethvl 
acetate and the organic layer was washed with a saturated aqueous solution of sodium hydrogen carbonate and dried 
over anhydrous magnesium sulfate. The residue obtained by evaporation of the solvent was purified by silica qel column 
chromatography (eluent: hexane/ethyl acetate = 2/1) to give 302 mg of tert-butyl (R)-N-(2-hydroxy-2-phenylethyl) 
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-N-[2-[4-[(8-quinolinecarbonyl)amino]phenyl]ethyl]caroamate. 
Referential Example 6: 

[0081 ] To a solution of 403 mg of tert-butyl (R)-N-(2-hydroxy-2-phenylethyl)-N-[2-[4-[(2-1 H-imidazol-2-ylacetyl)ami- 
no]phenyl)ethyl]carbamate in 10 ml of acetonitrilewere added 120 mg of potassium carbonate and 164 mg of 2-fluor- 
obenzyl bromide successively at room temperature. The reaction solution was stirred at 50°C for 12 hours Insoluble 
matters were filtered off using Celite, and the solvent was evaporated. The resulting residue was purified by silica gel 
column chromatography to give 253 mg of tert-butyl (R)-N-[2-[4-[[2-[1 -(2-f luorobenzyl)-1 H-imidazol-2-yl]acetyl]aminol 
phenyl]ethyl]-N-(2-hydroxy-2-phenylethyl)-carbamate. yJ J 

Referential Example 7: 

[0082] To a solution of 13.4 g of (R)-2-[N-benzyl-N-[2-(4-nitropiienyl)ethyl]amino]-1-phenylethanol in 150 ml of meth- 
anol were added 8.6 g of iron powder and 40 ml of a 2N aqueous hydrochloric acid solution. The reaction mixture was 
heated to reflux for two hours, a 1 N aqueous solution of sodium hydroxide was added thereto, and the insoluble matters 
thus produced were filtered off using Celite. The filtrate was concentrated in vacuo to remove the methanol The re- 
sulting aqueous phase'was extracted with chloroform, the organic layer was dried over anhydrous magnesium sulfate 
and the solvent was evaporated in vacuo. The resulting residue was purified by silica gel column chromatography 
(eluent: hexane/ethyl acetate = 1/1 ) to give 11 .45 g of (R)-2-tN-[2-(4-aminophenyl)ethy!]-N-benzylamlno]-1-phenyleth- 

Referential Example 8: 

[0083] To 502 mg of (R)-2-[N-[2-(4-aminophenyl)ethyl]-N-benzylamino]-1 -phenylethanol were added 336 mg of ethyl 
2-(3-methylpyridin-2-yl)acetate and 10 ml of xylene. The reaction mixture was refluxed for nine hours, and the solvent 
was evaporated in vacuo. The resulting residue was purified by silica gel column chromatography (eluent: hexane/ 
ethyl acetate = 1/3) to give 222 mg of (R)-4'-[2-[N-benzyl-N-(2-hydroxy-2-phenylethyl)amino]ethyl]-2-(3-methylpyridin- 
2-yl)acetanilide. 

Referential Example 9: 

[0084] To a solution of 0.96 g of 2-fluoroacetophenone in 20 ml of tetrahydrofuran was added 2.65 g of benzyltri- 
methylammonium tribromide. The reaction mixture was stirred at room temperature for 30 minutes, insoluble matters 
were filtered off, and thesolvent was concentrated in vacuo. The resulting residue was dissolved in 40 ml of 2-butanone, 
then 1.81 g. of N-benzyl-4-nitrophenethylamine and 0.92 g of diisopropyl ethylamine were added, and the reaction 
mixture was heated to reflux for one hour. The solvent was evaporated in vacuo, ethyl acetate was added thereto, and 
the mixture was washed with water and a saturated saline solution successively. The organic layer was dried over 
anhydrous magnesium sulfate and evaporated in vacuo. The resulting residue was dissolved in 40 ml of methanol, 
0.34 g of sodium borohydride was added thereto, and the reaction mixture was stirred at room temperature for one 
hour. The solvent was evaporated in vacuo, ethyl acetate was added, and the mixture was washed with water and a 
saturated saline solution successively. The organic layer was dried over anhydrous magnesium sulfate and evaporated 
In vacuo. The resulting residue was purified by silica gel column chromatography (eluent: chloroform) to give 1 95 g 
of 2-[N-benzyl-N-f2-(4-nitrophenyl)ethyl]amino]-1-(2-fluorophenyl)ethanol. 

Referential Example 1 0: 

[0085] A reaction mixture of 5.12 g of methyl 2-pyridylacetate, 5.14 g of 4-aminobenzyl cyanide and 50 ml of xylene 
was heated to reflux for 24 hours. An appropriate amount of the solvent was evaporated, diethyl ether was added to 
the residue, and the resulting crystals were taken by filtration to give 5.65 g of 4'-cyanomethyl-2-(2-pyridyl)acetanilide. 

Referential Example 11: 

[0086] To a solution of 640 mg of 4'-cyanomethyl-2-(4,6-dimethyl-2-pyridyl)acetanilide in 15 ml of tetrahydrofuran 
was added 15 ml of an ethanolic suspension of a Raney nickel, and concentrated aqueous ammonia was added to 
adjust the pH of the mixture to about 10. The mixture was stirred at room temperature for one hour in a hydrogen 
atmosphere under atmospheric pressure. The reaction mixture was filtered using Celite, and the solvent was evapo- 
rated in vacuo to give 640 mg of 4'-(2-aminomethyl)-2-(4,6-dimethyl-2-pyridyl)acetanilide. 
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Referential Example 1 2: 



[M Jn ll a , S ° " 019 ° f 4 '-( 2 - aminometh y')-2-(4,6-dimethyl-2-pyridyl) acetanilide in 20 ml of toluene was 

added 0.27 ml of benzaldehyde, and the mixture was heated to reflux for three hours using a Dean-Starke apparatus 
The reaction mixture was filtered, and the solvent was evaporated in vacuo. A solution of the resulting residue in 30 
ml of methanol was cooled at 0°C, 63 mg of sodium borohydride was added, and the mixture was stirred at 0°C for 
one hour. About one-half of the solvent of the reaction mixture was evaporated in vacuo, water and ethyl acetate were 
added to the residue, the organic layer was washed with a saturated saline solution twice and dried over anhydrous 
magnesium sulfate and the solvent was evaporated in vacuo. To a solution of the resulting residue in 50 ml of isopro- 
panol was added 0.26 ml of (R)-styrene oxide, and the mixture was heated to reflux for 12 hours. The solvent was 
evaporated in vacuo, and the resulting residue was purified by silica gel column chromatography (eluent: chloroform/ 
methanol = 100/3) to give 920 mg of (R)-4'-[2-[N-benzy|.N-(2-hydroxy-2-phenylethyl)-amino]ethyl]-2-(4,6-dimethyl- 
2-pyndyl)acetanilide. ' 

Example 1 : 

[0088] A 4N hydrogen chloride-ethyl acetate solution (10 ml) was added to 1 0 ml of an ethanolic solution of 458 mg 
oftert-butyl(R)-N-(2-hydroxy-2-phenylethyl)-N-[2-[4-[(2-pyridine C arbonyl)amino]phenyl]ethyGcarbamate. The reaction 
solution was stirred at room temperature for three hours, and the solvent was then evaporated in vacuo. The obtained 
crude crystals were recrystallized from methanol-ethanol-ethyl acetate to give 289 mg of (R)-4'-[2-[(2-hydroxy-2-phe- 
nylethyl)amino]ethyl]-2-pyridinecarboxanilide dihydrochloride. 

[0089] The compounds of Examples 2 to 33 were prepared in the same manner as in Example 1 . 



EP 1028 111 B1 

Example 2: 

(R)-4 l -[2-[(2-Hydroxy-2-phenylethyl)amino]ethyl]-3-pyridinecarboxanilide dihydrochloride 
Example 3: 

(R)-4'-[2-[(2-Hydroxy-2-phenylethyl)amino]ethyl]-B-quinolinecarboxanilide dihydrochloride 
Example 4: 

(R)-4'-[2-[(2-Hydroxy-2-phenylethyl)amino]ethyl]-(E)-3-(2-pyridyl)acrylicani!ide dihydrochloride 
Example 5: 

(R)-2-(Benzothiazol-2-yl)-4'-[2-t(2-hydroxy-2-phenylethyl)amino]ethyl]acetanilide dihydrochloride 
Example 6: 

(R)-4'-[2-[(2-Hydroxy-2-phenylethyl)amino]ethyl]-2-(imidazo[2,1-b]thiazol-3-yl)acetanilide dihydrochloride 
Example 7: 

(R)-4'-[2-[(2-Hydroxy-2-phenylethyl)amino]ethyl]-2-(2-methylthiazol-4-yl)acetanilide hydrochloride 
Example 8: 

(R)-4'-[2-[(2-Hydroxy-2-phenylethyl)amino]ethyl]-2-(1H-imidazol-2-yl)acetanilide dihydrochloride 
Example 9: 

(R)-4'-[2-[(2-Hydroxy-2-phenylethyl)amlno]ethyl]-2-(1H-tetrazol-5-yl)acetanilide hydrochloride 
Example 10: 

(R)-4'-[2-[(2-Hydroxy-2-phenylethyl)amino]ethyl]-2-(5-sulfanyl-1H-1,2,4-triazol-3-yl)acetanilide hydrochloride 
Example 11: 

(R)-2-(2-Aminothiazol-4-yl)-4'-[2-[(2-hydroxy-2-phenylethyl)amino]ethyl]-2-oxoacetanilide dihydrochloride 
Example 12: 

(R)-2-(5-Amino-1,2,4-thiadiazol-3-yl)-4'-[2-[(2-hydroxy-2-phenylethyl)amino]ethyl]acetanilide dihydrochloride 
Example 13: 

(R)-2-(5-Ethoxycarbonylamino-1,2,4-thiadiazol-3-yl)-4 l -[2-[(2-hydroxy-2-phenylethyl)amino]ethyl]acetanilide 
hydrochloride 

Example 14: 

(R)-2-[(2-(3-Fluorophenylamino)thiazol-4-yl)-4 , -[2-[(2-hydroxy-2-phenylethyl)amino]ethyl]acetanilide dihydrochloride 
Example 15: 

(R)-2-(2-Chloropyridin-6-yl)-4'-[2-[(2-hydroxy-2-phenylethyl)amino]ethyl]acetanilide hydrochloride 
Example 16: 
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W-2-(2-Benzyloxy^^ 
Example 17: 

!^1'" [2 ; [ ! 2 ^ ro ^" 2 " phen ^ 

dihydrochlonde 
Example 18: 

(R)-2K1-Benzyl-1H-imida2ol-4-yl)-4H2-[(2-hydroxy-2-phenylethyl)amino]ethyl]acetanilidedihydroohloride 
Example 19: 

(R)-2-[1-(2-Chlproben2yl)-1.H-imida20l-4 7 l]-4^[2-t(2-hydr9>cy r 2-phenyl e m 
Example 20: 

(R)-2-[1-(3-Chloroben Z yl)-1H-imidazol-4-yl)^42-[(2-hydroxy-2-phenylethyl)amino]ethyl]acetanilide dihydrochlonde 
Example 21 : 

(R)-2^1-(4-Chloroben2yl)-1H-imidazoM-yll-4'.t2-t(2-hydroxy-2-phenylethyl)amino]ethyl]acetanilide dihydrochloride 
Example 22: 

(R)-2l1-(4-FluorobenzyO,1H-^^ 
Example 23: 

(R)-2^1-(4-Chlorobenzyl)-1H-imidazol-2-yl]4'-[2-[(2-hydroxy-2-phenylethyl)amino]ethyl]acetanHidedihydrochlori 
Example 24: 

(R)-2-[1-(4-Bromobenzyl)-1H4midazol-2-yl]-4^[2-[(2-hydroxy-2-phenylethyl)amino]ethyl]acetanilide dihydrochloride 
Example 25: 

(R)-4 l -[2-[(2-Hydroxy-2-phenylethyl)amino]ethyO-2-[1-(4-iodobenzyl)-1H-imidazol-2.yl]acetanilide dihydrochloride 
Example 26: 

(R)-4'-[2-[(2-Hydroxy-2-phenylethyl)amino]ethyl]-2-[1-(4-trifluoromethylbenzyl)-1H-imidazol-2-yl]acetanilide di- 
hydrochloride 

Example 27: 

(R)-4'-[2-[(2-Hydroxy-2-phenylethyl)amino]ethyl]-2-[1-(2-naphthyl)-1H-imidazol-2-yl]acetanilide dihydrochloride 
Example 28: 

(R)-2-[1-(4-Fluorobenzyl)-5-methyl-1H-imidazol-2-yH42-[(2-hydroxy-2-phenylethyl)amino]ethyl]acetanilide 
dihydrochloride 

Example 29: 

(R)-2-[1-(4-Fluorobenzyl)-4-methyl-1H-imidazol-2-ylH'-[2-[(2-hydroxy-2-phenylethyl)amino]ethyl]acetanilide 
dihydrochloride 
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Example 30: 

(R)-2-[1-(4-Fluorobenzyl)-1H4etrazol-5-yl]^^[2-[(2-hydroxy-2-phenylethyl)amino]ethyl]acetanilide hydrochloride 
Example 31 : 

(R)-2-[2-(3,4-Dichlorobenzyl)-1H-tetrazol-5^ 
Example 32: 

(R)-2-[2-{4-Fluorobenzyl)-1H-tetrazol-5-yl]-4'-[2-[(2-hydroxy-2-phenylethyl)amino]ethyl]acetanilide hydrochloride 
Example 33: 

(R)-2-[1-(3,4-Dichlorobenzyl)-1H-tetrazol-5-yl]-4'-[2-t(2-hydroxy-2-phenylethyl)amino]ethyl]acetanilide hydrochloride 
Example 34: 

To a solution of 175 mg of tert-butyl (R)-N-[2-[4-[2-(1H-1,2,4-triazol-3-yl)acetylamino]phenyl]ethyl]-N-(2-hydroxy- 
2-phenylethyl)carbamate in 5 ml of methanol was added 4 ml of a solution of 4N hydrogen chloride in ethyl acetate. 
The mixture wasstirred at room temperature for three hours, the solvent was filtered off, and the resulting powder was 
washed with ethanol. The resulting powder was dried to give 125 mg of (R)-4'-[2-[(2-hydroxy-2-phenylethyl)amino] 
ethyl]-2-(1H-1 ,2,4-triazol-3-yl)acetanilide dihydrochloride. 

[0090] The compounds of Examples 35 to 40 were prepared in the same manner as in Example 34. 
Example 35: 

(R)-2-(5-Benzylsulfanyl-1H-1,2,4-triazol-3-yl)-4'-[2-[(2-hydroxy-2-phenylethyl)amino)ethyl]acetanilide dihydrochloride 
Example 36: 

(R)-2-(2-Acetamidothiazol-4-yl)-4'-[2-[(2-hydroxy-2-phenylethyl)amino]ethyl]acetanillde hydrochloride 
Example 37: 

(R)-4'-[2-[(2-Hydroxy-2-phenylethyl)amino]ethyl]-2-(2-methanesulfonamidothiazol-4-yl)acetanilide hydrochloride 
Example 38: 

(R)-2-(2-Guanidinothiazol-4-yl)-4'-[2-[{2-hydroxy-2-phenylethyl)amino]ethyl]acetanilide dihydrochloride 
Example 39: 

[0091] (R)-4'-[2-[(2-Hydroxy-2-phenylethyl)amiho]ethyl]-2-(2-phenylamiriothiazol-4-yl)acetanilide hydrochloride 
Example 40: 

(R)-4'-[2-[(2-Hydroxy-2-phenylethyl)amino]ethyl]-2-[1-(4-nttrobenzyl)-1H-imidazol-2-yl]acetanilide hydrochloride 
Example 41 : 

[0092] To 690 mg of tert-butyl (R)-N-[2-[4-[2-(2-amino-thiazol-4-yl)acetamino]phenyl]ethyl]-N-[(2-hydroxy-2-phenyl) 
ethyljcarbamate were added 30 ml of methanol and 15 ml of a solution of 4N hydrogen chloride in ethyl acetate, and 
the mixture was stirred at room temperature for two hours. The solvent was evaporated in vacuo, and the residue was 
purified by reverse phase column chromatography (eluent: water/methanol = 2/1) to give 31 0 mg of (R)-2-(2-aminothi- 
azol-4-yl)-4'-[2-(2-hydroxy-2-phenylethyl)amino]ethyl]acetanilide dihydrochloride. 
[0093] The compounds of Examples 42 to 57 were prepared in the same manner as in Example 41 . 
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Example 42: 

(R)-4'-[2-[(2-Hydroxy-2-phenylethyl)amino]ethyl]-(2-amino-thiazol-4-yl)carboxanilide hydrochloride 
Example 43: 

(R)-2-(2-Arnino-5-methylthia2ol-4-yl)-4'-[2-[(2-hydroxy-2-phenylethyl)amino]ethyl]acetanilide dihydrochloride 
Example 44: 

(R)-2-(2-Aminothiazol-4-yl)-2-methyl-442-[(2-hydroxy-2-phenylethyl)amino]ethyl]propionanilide hydrochloride 
Example 45: 

(R)-4'-[2-[(2-Hydroxy-2-phenylethyl)amino]ethyl]-(2-amino-4,5,6,7-tetrahydrobenzothiazol-4-yl)carboxanilide 
dihydrochloride 

Example 46; 

(R)-4 l -f2-[(2-Hydroxy-2-phenylethyl)amino]ethyl]-2-(imidazo[2,1-b3thiazol-6-yl)acetanllide hydrochloride 
Example 47: 

(R)-2-(1 -Benzyl-1 H-1 ,2,4-triazol-5-yl)-4'-[2-[(2-hydroxy-2-phenylethyl)amino]ethyl]acetanilide hydrochloride 
Example 48: 

(R)-2-(1 -Benzyl-1 H-1 ,2,4-triazol-3-yl)-4'-[2-[(2-hydroxy-2-phenylethyl)amino]ethyl]acetanilide hydrochloride 
Example 49: 

(R)-2-(3-Benzyl-2-thloxothiazol-4-yl)-4'-[2-[(2-hydroxy-2-phenylethyl)amino]ethyl]acetanilide hydrochloride 
Example 50: 

(R)-4'-[2-[(2-Hydroxy-2-phenylethyl)amino]ethyl]-(5,6,7,8-tetrahydroquinolin-8-yl)carboxanilide dihydrochloride 
Example 51: 

(R)-4'-[2-[(2-Hydroxy-2-phenylethyl)amino]ethyO-2-(1-phenyl-1H-imidazol-2-yl)acetanilide dihydrochloride 
Example 52: 

(R)-4'-[2-[(2-Hydroxy-2-phenylethyl)amino]ethyli-2-[(1-(4-isopropylbenzyl)-1H-imidazol-2-yl)acetanilide 
dihydrochloride 

Example 53: 

(R)-4'-[2-[(2-Hydroxy-2-pheriylethyl)amino]ethyl]^2-[(1-(4-phenylbenzyl)-1H-imidazol-2-yl)acetanilide dihydrochloride 
Example 54: 

(R)-2-[1-(2-Chlorobenzyl)-1H-imidazol-2-yl]-4'-[2-t(2-hydroxy-2-phenylethyl)amino]ethyl]acetanilide dihydrochloride 
Example 55: 

(R)-2-[1-(3-Chlorobenzyl)-1H-imidazol-2-yl]-4'-[2-[(2-hydroxy-2-phenylethyl)amino]ethyl]acetanilide dihydrochloride 
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Example 56: 

(R)-2-t1-(3,4-Dichlorobenzyl)-1H-imidazol-2-ylHH2-[(2-hydroxy-2-phenylethyl)amino]ethy 

riihv/Hrnrhlnrirla 



Example 57: 

(R)-442-[(2-Hydroxy-2-phenyletW dihydrochloride 
[0094] The compound of Example 58 was prepared by the same manner as in Example 1 . 
Example 58: 

(R)-2-(2-aminopyridin-6-yl)-4'-[2-[(2-hydroxy-2-phenylethyl)amino]ethylJacetanilide dihydrochloride 
Example 59: 

[0095] To a solution of tert-butyl (R)-N-[2-[4-[t2-(2-amino-thiazol-4-yl)-2-oxoacetyl]amino]phenyl]ethyl]-N-(2-hy- 
droxy-2-phenylethyl) carbamate in 30 ml of methanol was added 1 30 mg of sodium borohydride at room temperature 
The reaction mixture was stirred at room temperature for three hours, and the solvent was evaporated in vacuo The 
residue was dissolved in 5 ml of methanol, and to this reaction solution was added 1 0 ml of a solution of 4N hydrogen 
chloride-ethyl acetate. The reaction solution was stirred at room temperature for eight hou rs and the solvent was evap- 
orated in vacuo. The residue was purified by silica gel column chromatography (eluent: chloroform/methanol = 5/1), 
The resulting residue was purified by reverse phase column chromatography (eluent: water/methanol = 2/1) to give 
77 mg of (R)-2-(2-amino-thia2ol-4-yl)-2-hydroxy-4'-[2-(2-hydroxy-2-phenylethyl)amino]acetanilide hydrochloride. 
Example 60: 

[0096] To 349 mg of tert-butyl (R)-N-[2-f4-[[2-(2-benzyloxypyridin-6-yl)acetyl]amino]phenyl]ethyl]-N-(2-hydroxy- 
2-phenylethyl)carbamate were added 478 mg of pentamethylbenzene and 5 ml of trifluoroacetic acid successively. 
The reaction solution was stirred at room temperature for four hours, and the solvent was evaporated in vacuo. To the 
residue were added water and potassium carbonate to make the solution basic, and the aqueous phase was extracted 
with a mixed solvent of chloroform and tetrahydrof uran. The organic layer was dried over anhydrous magnesium sulfate 
and the solvent was evaporated in vacuo. The residue was purified by silica gel column chromatography (eluent! 
chloroform/methanol = 1 0/1 -> 5/1). To an ethanolic solution of the resulting residue was added 1 00 u.l of a 4N hydrogen 
chloride-ethyl acetate solution, and then the solvent was evaporated in vacuo. The resulting crude crystals were re- 
crystallized from ethanol-ethyl acetate to give 65 mg of (R)-2-(2-benzyloxypyridin-6-yl)-4'-[2-[(2-hydroxy-2-phenylethyl) 

amino]ethyl]acetanilide hydrochloride. 

[0097] The compounds of Examples 61 to 76, 83 and 85 were prepared in the same manner as in Example 1 ; and 
the compounds of Examples 77 to 82 were prepared In the same manner as in Example 41 . 
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Example 61 ; 

(RM42-[(2-Hydroxy-2-phenyle^ 
Example 62: 

(R)-2-[1-(2-Fluorobenzyl)-1H-imidazol-2-yl]-^^^ 
Example 63: 

(R)-2-[1-(3-Fluoroben Z yl)-1H-imidazol-2-yH^[2-(2-hydroxy-2-phenylethyl)amino]ethyl]acetanilid 
Example 64: 

(R)-2-[1-(2 l 4-Difluorobenzyl)-1H-imidazol-2-yl]-4'-[2-(2-hydroxy-2-phenylethyl)amino] e thyl]acetanilide 
dihydrochloride 

Example 65: 

(R)-2-[1-(2,6-Difluorobenzyl)-1H-imidazol-2-ylJ-4'-[2-(2-hydroxy-2-phenylethyl)amino]ethyl]acetanilide 
dihydrochloride 

Example 66: 

(R)-2-[1-(3,5-Difluorobenzyl)-1H-imidazol-2-yl]-4'-[2-(2-hydr 0 xy-2-phenylethyl)amino]ethyl]acetanilide 
dihydrochloride 

Example 67: 

(R)-2-[1-(2 l 5-Dlfluorobenzyl)-1H-imidazol-2-yl]-4 , -[2-(2-hydroxy-2-phenylethyl)amino]ethyl]acetanilide 
dihydrochloride 

Example 68: 

(R)-2-[1 -(3,4-Difluorobenzyl)-1 H-imidazol-2-yl]-4'-[2-(2-hydroxy-2-phenylethyl)amino]ethyl]acetanilide 
dihydrochloride 

Example 69: 

(R)-4'-[2-[(2-Hydrbxy-2-phenylethyl)amino]ethyl]-2-[1-(2,3,6-trifluorobenzyl)-1H-imidazol-2-yl]acetanilide 
dihydrochloride 

Example 70: 

(R)-4 , -[2-[(2-Hydroxy-2-phenylethyl)amjrio]ethyl]-2-t1-(2,4,5-trifluorobenzyl)-1H-imidazol-2-yl]acetanilide 
dihydrochloride 

Example 71 : 

(R)-4 , -[2-[(2-Hydroxy-2-phenylethyl)amino]ethyl]-2-[1-(3,4,5-trifluorob'enzyl)-1H-imidazol-2-yl]acetanilide 
dihydrochloride 

Example 72: 

(R)-4'-[2-[(2-Hydroxy-2-phenylethyl)amino]ethyl]-2-[1-(2,3,4,5,6-pentafluorobenzyl)-1H-imidazol-2-yl]acetanilide 
dihydrochloride 

Example 73: 



19 



EP 1028 111 B1 

(R)-4'-[2-[(2-Hydroxy-2-phenylethyl)amino]ethyO-2-[1-(3-iodobenzyl)-1H-imidazol-2-yl]acetanilide dihydrochloride 
Example 74: 

(R)-2-[1-(2,6-Dichlorobenzyl)-1H-imidazol-2-yl]-44(2-hydroxy-2-phenylethyl)amino]ethyl]acetanilide hydrochloride 
Example 75: 

(R)-2-t1-(4-Cyanobenzyl)-1H-imidazol-2-yl]-4'-[2-(2-hydroxy-2-phenylethyl)amino]ethyl]acetanilide dihydrochloride 
Example 76: 

(R)-4'-[2-t(2-Hydroxy-2-phenylethyl)amino]ethyfl-2-[1-(quinolin-2-yl)-1H-imidazol-2-yl]acetanilidetrihydrochloride 
Example 77: 

(R)-2-[1-(2-Chloro-6-fluorobenzyl)-1H-imidazol-2-yl]^ 
Example 78: 

(R)-2-[1 -(2-Chloro^-f luorobenzyl)-1 H-imidazo^ 
Example 79: 

(R)-2-[1-(2,5-Dichlorobenzyl)-1H-imidazol-2-yO-4 l -[2-(2-hydroxy-2-phenylethyl)amino]ethyl]acetanilide 
dihydrochloride 

Example 80: 

■■ (R)-4'-[2-[(2-Hydroxy-2-phenylethyl)amino]ethyl]-2-[1-(2,3 l 4-trifluorobenzyl)-1H-imidazol-2-yl]acetanilide 
dihydrochloride 

Example 81 : 

: ; (R)-4'-[2-[(2-Hydroxy-2-phenylethyl)amino]ethyl]-2-[1-(4-methoxycarbonylbenzyl)-1H-imidazol-2-yl]acetanilide 
dihydrochloride 

Example 82: 

(R)-4 , -[2-[(2-Hydroxy-2-phenylethyl)amino]ethyO-2^1-[(piperidine-1-caitonyl)benzyl]-1H-imidazol-2-yl]acetanllW 
dihydrochloride 

Example 83: 

(R)-4'-[2-[(2-Hydroxy-2-phenylethyl)amino]ethyl]-2-(1 -pyrazolyl)acetanilide hydrochloride 
Example 84: 

(R)-4'-[2-[(2-Hydroxy-2-phenylethyl)amino]ethyl]-2-(1,2,4-triazol-1-yl)acetanilide dihydrochloride 
Example 85: 

(R)-2-(2-Aminobenzimidazol-1-yl)-4'-[2-[(2-hydroxy-2-phenylethyl)amino]ethyl]acetanillde dihydrochloride 
Example 86: 

[0098] To a solution of 20.1 g of 4 , -[2-[N-benzyl-N-(2-hydroxy-2-phenylethyl)amino]ethyl]-2-(2-pyridyl)acetanilide in 
400 ml of methanol was added 5.96 g of 10% palladium-carbon. The reaction solution was stirred for six hours in a 
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hydrogen atmosphere under atmosphere pressure. Insoluble matters were filtered off using Celite and the filtrate was 
IZTT, ,n ,T° ■ T ° a h methanolic »n of the resulting reslduev^a^dlo.Bmlofa^h^rogen^Srir 
ethyl acetate solution, and the solvent was evaporated in vacuo. The resulting crude crystals were recrTstalized 1 

[0099] The compounds of 87 to 90 were prepared in the same manner as in Example 86. 

Example 87: 



(R)-4'-[2-t(2-Hydroxy-2-phenylethyl)amino]ethyl]-2-(3-pyridyl)acetanilide hydrochloride 
Example 88: 



(R)-4'-[2-[(2-Hydroxy-2-phenylethyl)amino]ethyl)-2-(4-pyridyl)acetanilide hydrochloride 
Example 89: 



(R)-4'-[2-[(2-Hydroxy-2-phenylethyl)amino]ethy0-3-(2-pyridyl)propionanilide hydrochloride 
Example 90: 

(R)-442-[(2-Hydroxy-2-phenylethyl)amino]ethyO-2^(1^henylethyl)-1H-imida2ol-2-yl]acetanilidedihydrochloride 
Example 91 : 



El!!/ } i 1H f e ™ m '* az °'- 2 W , -[ 4 -t 2 -[N-benzy|.N-(2-hydroxy-2-phenylethyl)amino]ethyl] P henyQacetanilide 
was 2Lh ? V m ' * 8thano1 ' then 1 70 ^ of 10% Pa"adium-carbon was added thereto and the mixture 
was sbrred for nine hours in a hydrogen atmosphere under atmospheric pressure. The catalyst was filtered off, the 
solvent was evaporated In vacuo, and the residue was washed with ethanol-ethyl acetate to give 200 mg of (R)-2- 1 H- 
benz,mida20l-2-yl)-442-[(2-hydroxy-2- P henyleth y l)amino]eth y l]ac e tanilide. mgoriH^pH 
[0101] The compounds of Examples 92 and 93 were prepared in the same manner as in Example 86. 



Example 9 



(R)-4'-[2-[(2-Hydroxy-2-phenylethyl)amino]ethyl]-2-(3-methylpyridin-2-yl]acetanilide hydrochloride 
Example 93: 



(R)-4'-[2-[(2-Hydroxy-2-phenylethyl)amino]ethyl]-2-(2-pyrazinyl)acetanilide hydrochloride 
Example 94: 

[0102] (R)-444-[2-[N-Benzyl-N-(2-hydroxy-^^^ 

acetanilide (350 mg) was dissolved in 20 ml of ethanol, then 130 mg of 10% palladium-carbon was added thereto and 
the mixture was stirred for 1 7.5 hours in a hydrogen atmosphere under atmospheric pressure. The catalyst was filtered 
off the solvent was evaporated in vacuo, and the residue was purified by silica gel column chromatography (eluenf 
chloroform/methanol/concentrated aqueous ammonia = 200/1 0/1 ). The resulting oily substance was dissolved in meth- 
anol, and 280 ul of a 4N hydrogen chloride-ethyl acetate solution was added thereto. The mixture was filtered after 
adding active carbon thereto, and the solvent was evaporated in vacuo to give 200 mg of (R)-2-(1 -benzyl-1 H-imidazol- 
2-yl)-4'-[2-[(2-hydroxy-2-phenylethyl)amino]ethyl]acetanilidedihydrochloride. 

[01 03] The compounds of Examples 95 and 97 were prepared in th e same manner as in Example 91 ; the compounds 
of Examples 98 and 100 were prepared in the same manner as in Example 9.4; and the compounds of Examples 99 
and 1 01 to 1 03 were prepared in the same manner as in Example B6. 
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Example 95: 

(R)-442-[(2-Hydroxy-2-phenylethyl)amino]ethyl]-2-(4-methyl-2-pyriclyl)acetanilide 
Example 96: 

(R)-4 , -[2-[(2-Hydroxy-2-phenylethyl)amino]ethyl]-2-(5-methyl-2-pyridyl)acetanilide 
Example 97: 

(R)-4'-[2-[(2-Hydroxy-2-phenylethyl)amino]ethyl]-2-(6-methyl-2-pyridyl)acetanilide 
Example 98: 

4'-[(R)-2-[((R)-2-Hydroxy-2-phenylethyl)amino]propyll-2-(2-pyridyl)acetanilide hydrochloride 
Example 99: 

4 , -[(S)-2-[((R)-2-Hydroxy-2-phenylethyl)amino]propyl]-2-(2-pyridyl)acetanilide hydrochloride 
Example 1 00: 

2-(1-Ben2yl-1H-imidazol-2-yl)-4'-[(S)-2-[((R)-2-hydroxy-2-phenylethyl)amino]propyl]acetanilide hydrochloride 
Example 101: 

4 , -[2-[[2-Hydroxy-2-(2-fluorophenyl)ethyl]amino]ethyl]-2-(2-pyridyl)acetanilide hydrochloride 
Example 102: 

4'-[2-[t2-Hydroxy-2-(3-fluorophenyl)ethyl]amino]ethyl]-2-(2-pyridyl)acetanilide hydrochloride 
Example 103: 

4'-[2-[[2-Hydroxy-2-(4-fluorophenyl)ethyl]amino]ethyl]-2-{2-pyridyl)acetanilide hydrochloride 
Example 104: 

[01 04] To a solution of 805 mg of 4'-cyanomethyl-2-(2-pyrirtiidinyl)acetanilide in 30 ml of tetrahydrofuran were added 
30 ml of an ethanolic solution of Raney nickel and 3 ml of concentrated aqueous ammonia. The reaction solution was 
stirred for four hours in a hydrogen atmosphere under atmospheric pressure, then insoluble matters were filtered off 
using Celite, and the solvent was evaporated. To the resulting residue were added 1 0 ml of 2-propanol, 300 mg of (R)- 
styrene oxide and 2 ml of methanol successively. The reaction mixture was heated to reflux for ten hours, and the 
solvent was evaporated. The residue was purified by silica gel column chromatography (eluent: chloroform/methanol 
= 10/1). To a methanolic solution of the resulting residue was added 150 uJ of 4N hydrogen chloride-ethyl acetate 
solution, and the solvent was evaporated in vacuo. The resulting residue was crystallized from methanol-ethanol-ethyl 
acetate and then recrystallized from ethanol-diethyl ether to give 1 60 mg of (R)-4'-[2-{(2-hydroxy-2-phenylethyl)amino] 
ethyl]-2-(2-pyrimidinyl]acetanilide hydrochloride. 

[0105] The compounds of Examples 105 to 108 were prepared in the same manner as in Example 104; and the 
compound of Example 1 09 was prepared in the same manner as in Example 91 . 
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(R)-442-[(2-Hydroxy-2-phenylethyl)amino] e thylJ-2-(2-quinolyl)acetanilid e hydrochloride 
Example 1 06: 

(R)-4 , -[2-[[2-Hydroxy-2-(3-chlorophenyl)ethyl]arnino]ethyl]-2-(2- P yridyl)acetanilide hydrochloride 
Example 107: 

4'-[2-[[2-Hydroxy-2-(3- P yridyl)ethyl]amino]ethyl]-2-(2-pyridyl)acetanilide hydrochloride 
Example 108: 

(R)-2-[1-(4-Chloroben 2 yl)-1H^^ 
dihydrochloride 

Example 109: 

(R)-2-(4,6-Dimethyl-2-pyridyl)-4'-[2-[(2-hydroxy-2-phenylethyl)amino]ethyl]acetanilide 
Example 110: 

[0106] To 4'-(3-amino P ropyl)-2-(2-pyridyl)acetanllide were added 10 ml of 2-propanol and 600 mg of (R)-styrene 
oxide successively. The reaction mixture was heated to reflux for four hours, and the solvent was evaporated The 
residue was purified by silica gel column chromatography (eluent: chloroform/methanol = 30/1 -> 1 0/1 ). To a methanolic 
solution of the resulting residue was added 100 uj of a 4N hydrogen chloride-ethyl acetate solution, and the solvent 
was evaporated in vacuo. The resulting crude crystals were recrystalllzed from ethanol-diethyl ether to give 71 mg of 
(R)-4-[3-[(2-hydroxy-2-phenylethyl)amino]propyl]-2-(2-pyndyl)acetanilide hydrochloride. 



[0107] To a solution of 3.62 g of tert-butyl N-[2-[4-[[2-(2- Py ridyl)acetyl]amino]phenoxy]ethyl]carbamate in 30 ml of 
methanol was added 50 ml of a 4N hydrochloride-ethyl acetate solution. After the reaction solution was stirred at room 
temperature for eight hours, the solvent was evaporated in vacuo. To the residue were added an aqueous solution of 
sodium hydrogen carbonate and potassium carbonate to adjust to pH about 12. The resulting aqueous phase was 
extracted with a mixed solvent of chloroform and tetrahydrofuran. The organic layer was dried over anhydrous mag- 
nesium sulfate and concentrated, the resulting residue was dissolved in 40 ml of methanol, and 1 02 g of (R)-styrene 
oxide was added thereto. After the reaction solution was heated to reflux for 26 hours, the solvent was evaporated in 
vacuo. The resulting residue was purified by silica gel column chromatography (eluent: chloroform/methanol = 30/1 -> 
1 0/1 ) and dissolved in methanol, 0.59 ml of a 4N hydrogen chloride-ethyl acetate solution was added and the solvent 
was evaporated in vacuo. The resulting crude crystals were recrystallized from methanol-ethanol to give 320 mg of 
(R)-4 , -[2-[(2-hydroxy-2-phenylethyl)-amino]ethoxy]-2-{2-pyiidyl)acetanilide hydrochloride 
Example 112: 

[0108] To a solution of 490 mg of tert-butyl N-[1,1-dimethyl-2-[4-[[2.(2-pyridyl)acetyl]amino]phenyl]ethyl]carbamate 
in 10 ml of methanol was added 30 ml of a 4N hydrochloride-ethyl acetate solution. After the reaction solution was 
stirred at room temperature for eight hours, the solvent was evaporated in vacuo. To the residue were added an aqueous 
solution of sodium hydrogen carbonate and potassium carbonate to adjust to pH about 12. The resulting aqueous 
phase was extracted with a mixed solvent of chloroform and tetrahydrofuran. The organic layer was dried over anhy- 
drous magnesium sulfate and concentrated, the resulting residue was dissolved in 2 ml of 2-propanol and 2 ml of 
methanol, and 1 20 mg of (R)-styrene oxide was added thereto. After the reaction solution was heated to reflux for 24 
hours, the solvent was evaporated in vacuo. The resulting residue was purified by silica gel column chromatography 
(eluent: chloroform/methanol = 30/1 5/1) and dissolved in methanol, 0.1 ml of a 4N hydrogen chloride-ethyl acetate 
solution was added, and the solvent was evaporated in vacuo. The resulting residue was purified by silica gel column 
chromatography (eluent: chloroform/methanol = 5/1 ) and reverse phase column chromatography (eluent: water/meth- 
anol = 2/1 1/1) to give 35 mg of (R)-4'-[2,2-dimethyl-2-[(2-hydroxy-2-phenylethyl)amino]ethyl]-2-(2-pyridyl)acetani- 
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lide hydrochloride. 

[0109] The compound of Example 113 was prepared in the same manner as in Example 1 . 
Example 113: 

(R)-1-[4-[2-[(2-Hydroxy-2-phenylethyl)amino]ethyl]phenyl]-3-(2-pyridyl)urea dihydrochloride 

[0110] Hereunder, physical and chemical properties of the compounds of the Referential Examples are given in Table 
1 and those of the compounds of the Examples are given in Table 2, 
[0111] The symbols in the Tables have the following meanings: 

Rex.: Referential Example No. 
Ex.: Example No. 

DATA: Physico-chemical properties 

NMR: Nucleomagnetic resonance spectrum (TMS internal standard; DMSO-dwas used as a sokent unless oth- 
erwise specified) 
mp: melting point 
dec: decomposition 

MS (m/z): mass spectrograph ic data (m/z) 
Structure: structural formula 



Table 1 



Rex. 


DATA 


1 


NMR(CDCl3)8:2.75(1H l dd,J=12.4,8.8Hz),2.85-3.04(5H,m),4.70(1H l dd,J=8.B l 3.7Hz),7.24-7.40(7H m) 8 1 
0-8.20(2H,m) 


2 


NMR(CDCI 3 )8:1.44(9H,s^ 


3 


NMR(CDCl3)S:1.47(9H,s),2.55-2.B0(2H,m),3.20-3.40(2H,m),3.45-3.65(2H,m),4.87(1H,m),6.57-6.65(2H, 
m),6.83-7.04(2H,m),7.25-7.40(5H,m) 


.4 


NMR(CDCI 3 )8:1.47(9H,s) J 2.62-2.93(2H,m) l 3.14-3.5B(4H,m),4.35(1H,brs),4.90(1H,br),7.06-7.40(7H m) 7 
45-7.50(1 H,m),7.67-7.72(2H,m),7.90(1 H,dt,J=20,8.0Hz),8.25-8.31 (1 H,m),B.58-8.63(1 H,m),9.98(1 H.'brs) 


■5 


NMR(CDCl3)8:1.49(9H,s) l 2.64-2.90(2H,m),3.16-3.60(4H,m) l 4.38(1H,brs),4.91(1H,br) l 7.10-7.42(7H,m), 
7.55(1 H,dd,J=8.0 l 4.4Hz),7.74(1H,t,J=8.0Hz),7.77-7,84(2H,m),8.01{1H,d l J=8.0,1.2Hz) l B.34(1H l d, 
J=8.4,1.6Hz), S^IH.d^.e.I.eHzl.g^flH.d.J^^^.OHzJ.IS.eiJIH.brs) 


6 


NMR(CDCl3)8:1.47(9H,s),2.60-2.80(2H l m),3;15-3.55(4H,m) l 3.78(2H,s),4.36(1H,brs),4.82-4.94(1H,m),5.1 
8(2H,s) l 6.92-6.99(2H,m),7.00-7.13(5H,m),7.25-7.38(6H,m),7.42-7.4B(2H,m) J 1 0.34(1 H.brs) 


'7 


NMR(CDCI 3 )8:2.56-2.94(6H,m),3.40-3.65(2H l m),3.80(1H,brs),3.95(1H,d,13.6Hz),4.62(1H,dd, 
J=10.0,3.2H z),6.57-6.66(2H,m),6.87-6.98(2H,m) l 7,20-7.37(10H,m) 


8 


NMR(CDCl3)8:2.40(3H,s),2.54-3.00(6H,m),3.57(1H,d,J=13.6Hz),3.88(2H,s),3.95(1H,d,J=13.6Hz),4.62 
(1 H ,dd,J=1 0.4,3.6Hz),7.00-7.75(1 6H.m),8,44(1 H,d,J=4.4Hz),9.66(1 H.brs) 


9 


NMR(GDCl3)S:2.58-2.65(1H,m),2.75-3.00(5H,m),3.59(1H,d,J=13.2Hz),3.95(1H,d,J=13.2Hz),5.01(1H,dd, 
J =10.0,3.2Hz),6.97-7.03(1H,m),7.12-7.35(9H,m),7.48-7.56(1H,m),8.04-8.13(2H,m) 


10 


NMR (CDCl3)8:3.70(2H,s),3.88(2H,s),7.23-7.32(4H,m),7.54-7.62(2H,m),7.71(1H,dt,J=7 6 1 6Hz) 8 63 
(1H, d),1 0.04(1 H.brs) 


11 


NMR (CDCl3)8:2.26(3H,s),2.39(3H l s),2.57(2H l t,J=7.2Hz),2.72(2H,t,J=7.2Hz),3.72(2H,s),6.95(1H,s),7.01 
(1H,s),7.11(2H,d,J=8.8Hz),7.51(2H,d,J=8.8Hz) I 10.17(1H l s) 


12 


NMR8:2.32(3H,s),2.41(3H,s),2.90-3.19(6H,m),3.75(2H,s),4,01(2H,s),4.89(1H,dt,J=7.6,3.2Hz),6.99-7 71 
(16H,m),1 0.26(1 H,s) 
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Table 2 





Ex. 




5 


1 


J=8.4Hz),8.05-8.22(2H,m),8.75(1H l d,J=4.4H 2 ),8.97(1H,brs),9.43(1H,brs),10.65(1H,brs) 




2 


7.74-7.81(3H,m),8.57(1H,d l J=8.0Hz),8.81-8.96(2H J m),9.20-9.30(2H,m),10.71(1H,brs) 


10 


3 


mp:145-147°C, NMR8:2.94-3.10(3H,m) l 3.14-3.30(3H,m) l 4.97-5.05(1H,m),7.27-7.46(7H,m) 7 77-7 90(4H 
m),8.30(1H,dd,J=8.4 l 1,6Hz) l .8.60-8.71(2H,m),8.89(1H l br S ),9.10-9.30(2H,m),13.12(1Hbrs) ' 


IS 


4 


!Tu : ™| 4 |? ( , deC) ' NMR5:2 - 92 - 3 09 < 3H ' m 5,3.11-3.26(3H,m),5.01(1H,dd,J=10.4,2.8H 2 ) l 7.24(2H,d l J=8 
4Hz),7.29-7.47(6H,m),7.56-7.75(4H,m),7.85(1H l d,J=8.0Hz),8.11(1H,t,J=7.6Hz) 8 73(1 H d J-4 4Hz 8 92 
(1H,brs),9.32(1H,brs).10.69(1H,brs) ■^z; lH . /d (iH,d,J-4.4Hz),8.92 




5 


mp:228-233°C(dec), NMR8:2.88-3.09(3H,m) l 3.10-3.24(3H,m),4.30(2H,s),4.93-5.01(1H m) 6 19(1H d J- 
(i n ,Drsj,9.n(i H.brs),! 0.57(1 H,brs) 




6 


mp:161-162°C, NMR8:2.86-3.24(6H,m),4.24(2H,s),4.97(1H,dd,J=9.6,2.8Hz),7.16-7.23(2H m) 727-7 44 
(11 H 'brs) ' (2H,d,J=8.4Hz),7 .85(1H,s),8.27(1H,d,J=2.4Hz),B.97(1H l brs),9.47(1H,brs),10.94 




7 


NMR8:2.70(3H,s),2.86-3.27(6H,m),3,85(2H,s),5,00-5.05(1 H,m),7.1 8-7.60(1 0H,m),1 0.43(1 H s) 


25 


B 


mp:203-207°C, NMR8:2.92-3.08(3H,m),3.1 0-3.22(3H,m),4.28(2H,s),5.01 (1 H,d,J=7.8Hz),6.21 (1 H brs) 7 22 
(2H,d,J=8.3Hz),7.25-7.63(4H,m),8.93(1H,brs),9.38(1H,brs),1 0.86(1 H,s) 




9 


mp:259-261°C, NMR8:2.90-3.10(3H,m),3.10-3.25{3H,m),4.1S(2H,s),4.97(1H,d,J=10.8Hz) 6 20(1H d 
J=3.9Hz)7.21(2H l d,J=8.8Hz)y.30-7.42(5H l m)7.57(2H l dJ=8.8Hz),8.85(1H,brs),9.14(1H,'brs),10.58(1Hs) 


30 


10 


mp:210-213°C, NMR8:2.86-3.08(3H,m),3.12-3.22(3H,m),3.73(2H,s),4.91-4.98(1H,m),6.19(1H d J=3 9Hz) 
7.21(2H,d,J=8.3Hz) l 7.29-7.42(5H,m),7.54(2H,d,J=8.3Hz) l 8.78(1H,brs),8.99(1H l brs),10.35(1H!sj,13.21 ' 
(1H ibrs),13,34(1H,brs) 




11 


mp:205-210°C(dec), NMRS:2.90-3.25(6H,m),4.95-5.04{1 H,m),7.23-7.44(7H,m),7.67-7 75(2H m) B 15(1H 
s),8.88(1H.brs),9.25(1H,brs),1 0.83(1 H.brs) 


35 


12 


mp:244-246°C, NMR8:2.90-3.08(3H,m) l 3.10-3.20(3H l m),3.67(2H,s),5.00(1H,dd,J=2 4 10 02Hz) 7 19(2H 
d,J=8.3Hz),7.28-7.42(5H,m),7.57(2H,d,J=8.3Hz),8.90(1H,s),9,31(1H,s),10.31(1H,s) 


40 


13 


mp:205-208»C, NMR5:1.27(3H,t,J=7.1Hz),2.88-3.08{3H,m),3.12-3.22(3H,m),3.86(2H,s) 427(2H q 
J=7.1 Hz),4.96(1 H,d,J=8.3Hz),6.20(1 H,s),7.1 9(2H,d 1 J=8.3Hz),7.30-7.42(5H,m),7.57(2H,d,J=8 3Hz) 8 81 
(1H, S ),9.10(1H,s),10.33(1H,s),12.53(1H, S ) ' 




14 


mp:169-173°C, NMR8:2.88-3.22(6H,m),3.66(2H,s),4.98(1H,dd,J=2.9,13.1Hz),6.72(1H s) 7 19(2H d 

J=8.3Hz) l 7.23-7.42(8H l rn),7.59(2H,d,J=8.3Hz) l 7.72-7.7B(1H,m),8.B5(1H,s),9.1B(1H,brs),10.24(1Hbrs) 
1 0.55(1 H,s) 


. 


15 


mp:248-251°C, NMR8:2.90-3.08(3H,m),3.09-3.21(3H,m),3.8B(2H,s),5.02(1H,dd,J=10.0,2.4Hz) 6 20(1H 
brs),7.16-7.22(2H,m) l 7.28-7.46(7H,m),7.57-7,63(2H,fn) l 7.B4(1H,t l J=7,2Hz),8.95(1H,brs),9.40(1Hbrs) ' 
10.48 (1H,brs) ' .n^in.ors;, 


SO 


16 


mp:237-238°C, NMR8:2.87-3.24(6H,rf l ) l 3.77(2H,s),4.93-5.03(1H,m),5.32(2H,s),6.20(1H,d,J=4.0Hz) 6 73 
(1 H,d,J=8.0Hz),6.99(1 H,d,J=7.2Hz),7.1 6-7.22(2H,m),7.25-7.46(1 0H,m),7.57-7.63(2H,s),7.67(1 H,dd, 
J= 8 -4|7 2Hz),8.87(1H,brs),9.24(1H,brs),1 0.30(1 H.brs) 




17 


mp:190-193°C, NMR8:1.68(3H,m),2.90-3.10(3H,m),3.10-3.20(3H,m),4.32(2H,s),4.67(1Hs)483(2H s) 
4.94(1 H,s),4.99(1 H,d,J=8.3Hz),6.21 (1 H,brs),7.21 (2H 1 d,J=8.7Hz),7.24-7.42(5H,m),7.56(2H d J=8 8Hz) ' 
7.66(2H,d,J=1.9Hz),7.71(1H,d,J=1.9Hz),8.89(1H,brs),9.30(1H,brs),10.92(1H,s) ' 


55 


18 


mp:139-141°C, NMR8:3.01(3H,brs),3.15(3H,brs) l 3.92(2H,s},5.05(1H l d,J=10.3Hz),5.44(2H s) 6 19(1H 
brs),7.19(2H,d,J=8.3Hz),7.31 -7.47(1 OH I m),7.60(2H l d l J=8.3Hz),7.66(1H,s),9.05(1H,brs),9.35(1H l s),9.60 
,1 H,b rs),1 0.76(1 H,s) 



25 



Table 2 (continued) 



Ex. 


DATA 


19 


mp:140-143°C, NMR6:2,99-3.09(3H,m) l 3.16(3H,brs),3.95(2H,s),5.06(1H,d l J=10.4Hz),5.57(2H,s),6 19(1H 
bn3),7.19(2H,d,J=8.6Hz),7.29-7.35(1H,m),7,37-7.48(8H, m ),7.55-7.57(1H,m),7.61(2H,d,J=8.6Hz)9 09(1H' 
brs),9.31(1H,d,J=1.5Hz),9.65(1H,brs),1 0,79(1 H,s) 1 ' 


20 


mp:140-143°C, NMR5:3.01-3.09(3H,m),3.16(3H,brs) l 3.93(2H,s),5.06(1H,d,J=10.3Hz),5 47(2Hs) 6 15(1H 
brs),7.19(2H,d,J=8.6Hz),7.29-7.33(1H,m) l 7.38-7.46(7H,m),7.61(2H,d,J=8.6Hz),7.63(1H,s) 7 70(1H s) 9 o' 
saH.brsJ^.SSdH.sJ.g.esflH.btsJ.IOJSdH.s) ' 


21 


mp:141 -1 46°C, NMR8:2.96-3.14(3H,m),3. 1 5(3H,brs),3.91 (2H,s),5.04(1 H,d,J=1 0.3Hz),5.45(2H s) 6 22(1 H 
brs)7.19(2H,d l J=8.6Hz)7.29-7.42(6H,m),7.50(3H l s),7.59(2H,d,J=8.6Hz),7.65(1H,s),9.02(1Hbrsj9 32 ' 
(1H,d,J=1.5Hz),9.55(1H,brs),10.73(1H,s) ' 


22 


mp:230-235°C, NMR8:2.59-3.10(3H,m),3.10-3.25(3H,m),4.47(2H,s),5.01(1H,ddiJ=10.3,2.4Hz) 5 45(2H 
s),6,21 (1 H,brs),7.1 6-7.22(4H,m),7.28-7.50(7H,m),7.54(2H,d,J=8.3Hz),7.68(2H,dd,J=5.8,1 ,9Hz) 8 94(1 H 
brs),9.42(1H l brs),10,98(1H,s) '" 1 ' 


.23 


mp:203-209°C, NMR8:2.90-3.10(3H,m),3.10-3.20(3H,m),4.41-4.48(2H l m),4.95-5.05(1H,m) l 5.46(2H s) 6 
21(1H,brs),7.20(2H,d,J=8.6Hz),7.30-7.42(6H,m),7.50-7.54(2H,m),7.70(2H,s),8.92(1H,brs),9.39(1H,brs) 
10. 88-10.95(1 H,m) 


24 


mp:221-223°C, NMR8:2.90-3.08(3H,m),3.10-3.22(3H,m) l 4.04(2H,s),4.97(1H l d,J=9.1Hz) 5 44(2H sJB^O - 
(1H,br S )7.20(2H,dJ=8.1Hz)7,30-7.41(9H,m)7.49(2H,d,J=8.6Hz)y.55(2H,d,J=8.6Hz),8.83(1H,b'r S )'9 16 
(1H,brs),1 0.76(1 H,s) 


25 


mp:222-225°C, NMR8:2.60-3.05(3H,m),3.10-3.20(3H,m),4.43(2H,s),5.01(1H,d,J=7.6Hz),5 44(2H s) 6 21 
(1H l brs),7.15-7.23(4H,m),7.26-7.46(5H,m) l 7.51(2H,d,J=8.8Hz),7.65-7.72(4H,m) l 8.94(1H,brs),9.41(iH 
brs), 10.93(1 H,s),1 4.72(1 H,brs) 


26 


mp:197-203°C, NMR8:2.80-3.10(3H,m),3.10-3.25(3H,m),4.44(2H,s),4.99(1H,d,J=8.0Hz) 5 61(2H s) 6 21 
(1H,brs),7.17(2H,d,J=8.6Hz),7.30-7.42(5H,m),7.4B(2H,d,J=8.5Hz),7.54(2H,d,J=8.0Hz),7 70(2Hd' 
J=8.1Hz), 7.72-7.77(2H,m),8.90(1H,brs),9.34(1H,brB),10.90(1H,s) 


27 


mp:208-214°C, NMR8:2.90-3.10(3H l m),3.10-3.22(3H l m),4.44(2H,s),4.97(1H,d,J=9.7Hz),5.62(2H s)6 20 
(1H l brs) l 7.16(2H,d,J=8.0Hz),7.30-7.55(10H,m),7.70-7.94(6H,m),8.82(1H,brs) l 9.14(1H,brs),10.76(1H,s) 


28 


mp:219-223°C, NMR8:211(3H,s),2.92-3.08(3H,m),3.10-3.20(3H l m),4.43(2H,s),5.02(1H,dd,J=10.2,2 4Hz) 
5.51(2H l s),6.22.(1H,brs),7.14-7.34(7H,m),7.36-7.42(4H,m),7.48-7.53(3H l m),8.95(1H,bts),9.43(1Hbrs)10 
94(1H,s),14.61(1H,bre) i / i . /. ■ 


29 


mp:204-207°C, NMR5:2.24(3H,s) l 2.80-3.10(3H,m),3.10-3.50(3H,m),4.43(2H,s),5.01(1H,dd,J=10.3,2 5H 
z),5.39(2H,s),621 (1H,brs),7.17-724(2H,m),7.30-7.42(7H,m),7.47(2H,dd,J=8.B,5.4Hz),7.55(2H d J=8 3Hz) 
8.94(1 H,brs),9.40(1 H,brs),11 .00(1 H,s),14.70(1 H.brs) 


30 


mp:225-228°C, NMR5:2.90-3.07(3H,m),3.10-3.23(3H l m),4.28(2H,s),4.97(1H,d,J=10.3Hz),5.68(2H,s),6 2 0 
(1H,d l J=3.4Hz),7.16-7.23(4H l m),7.30-7.46(7H l m),7.53(2H,d,J=8.8Hz),8.82(1H,brs),9.11(1H l brs) l 10.63 
(1H ,s) 


31 


mp:232-235°C, NMR8:2.90-3.10(3H,m),3.10-3.25(3H,m),4.03(2H,s),4.98(1H,d,J=10,3Hz),5.97(2H s) 6 2 0 
(1H,brs) l 7.19(2M,d,J=8.3Hz),7.29-7.42(6H,m),7.55(2H,d,J=8.3Hz) l 7.67-7.77(2H > m),8.B7(1H,brs),922(1H, 
brs), 1 0.49(1 H,s),1 4.61 (1 H.brs) 


32 


mp^^^C, NMRS:2.90-3.10(3H,m),3.10-3.25(3H,m),4.01(2H,s),4.98(1H,d l J=10.3Hz) l 5.91(2H,s),6.19 
(1 H,brs),7.1 7-7.48(11 H,m),7.55(2H,d,J=8.3Hz),8.B5(1 H,brs),9.1 B(1 H,brs),1 0.47(1 H,s) 


33 


mp:240-242°C, NMR8:2.90-3.10(3H,m),3.10,3.25(3H,m),4.32(2H,s),4.98(1H,dt,J=10.3,3.4Hz),5.72(2H,s), 
6,20(1 H,d,J=3.9Hz),7.20(2H l d 1 J=8.3Hz), 7.30-7, 40(6H,m) 7 51 (2H d J=8 8Hz) 7 62(1 H d J-8 3Hz) 7 67 ' 
(1H,d,J=2.0Hz),8.86(1H,brs),9.1 7(1 H,brs),1 0.67(1 H,s) ~ ' 


34 


mp221-224»C, NMR8:2.90-3.07(3H,m).,3.10-3,20(3H,m),4.05(2H,s),5.00(2H,dd,J=2.7,10.2Hz) 7 21 (2H d 
J=8.6Hz),7.29-7.42(5H,m),7.58(2H,d,J=8.6Hz),8.83(1H l s),8.91(1H,brs),9.32(1H,brs),10.62(1H l s) 


35 


mp:222-224°C, NMR8:2.89-3.07(3H,m),3.12-3.21(3H,m),3.B4(2H,s),4.33(2H,s),4.98(1H,dd J=2 4 10 2H 
z),7.20(2H,d,J=8.3Hz),7.22-7.42(10H,m),7.58(2H l d,J=B.3Hz),8.87(1H,brs),9.22(1H l brs),10.44(1H,s) 



26 



Table 2 (continued) 





Ex. 




5 


36 


mp:242-245°C, NMR5:2.11(3H,s),2.99-3.06(3H,m),3.09-3.21(3H,m),3.68(2H,s),5.00(1H dd J=21 102Hz) 
6.02(1H,brs),6.98(1H,s) l 7.18(2H,d,J=8.1Hz),7.28-7.42(5H,m),7.58(2H,d,J=8.1H 2 ), 8.89(1 H ',brs) 9 30(1H 
brs),10.25(1H,s),12.10(1H,s) ' K 




37 


mp:252-256°C, NMR8:2.89(3H,s),2.91-3.07(3H,m),3.11-3.21(3H,m),3.65(2H,s),4.95-5 02(1 H m) 6 20(1 H 

b™).6^B(1H,s^ 

9(1H,s), 12.56(1H,s) 




38 


mp>230°C(dec), NMR8:2.88-3.22(6H,m),3.73(2H,s),3.65(2H,s),5.00(1H,dd,J=2.0.10.0Hz),6.20(1Hbrs) 
bri 2 10 H 4?(1^ (1H,brs),9.32(1H,' 


15 


39 


mp:177-181°C,NMR8:2.90-3.1.0(3H,m) l 3.10-3.25(3H,m),3.67(2H,s),5.00(1H,dd,J1=10,0,20Hz)6 68(1H 
s),6.97(1 H,t, J=7.2Hz),7.19(2H,d,J=8.4Hz),7.27-7.42(9H,m),7.59(2H,d,J=8.0Hz),B.90(1 H brs) 9 29(1 H ' 
brs),10.29(TH,s),10.54(1H,brs) ' ' 


20 


40 


mp:237-243-'C,NMR8:2.90-3.06(3H,m),3.06-3.20(3H,m) l 4.45(2H,s),5.01(1H,dd l J=7.8 l 2.0Hz),5.70(2H s) 
621 (1H,brs),7.14(2H.d.J=8 8Hz) 7 2Q-74IWH m\ 7 ARIOU h i_o qu-,\ -r c«/ilj _i i n m i >-■-.-./„., , ,' 
' ' " v ' ' 01 <*->i' i ■ l i£.[pn l m),i ^Dtcn,a 1 J=B.Dnz),/.o4(2H,d 1 J=8.8Hz).7.77(2H dd 

J=14.4,2.0Hz),8.13(2H,d,J=8.4Hz),8.94(1H,brs) l 9.41(1H,brs),10.95(1H,s) ' ' 




41 


mp:151-159°C, NMR8:2.90-3 10/3H ml ^ in-t pnMH m\ iriou *\ c nonu *m i <n n n ->u t -»„,.,. . 
r "i ^. iu\jn,i(i^o. iu J^u(Jn,m;,j./D(iin,S),o.0«;(ihl p dd,J=10.2,2.7Hz) l 6.70(1H 

s),7.20(2H,d,J=8.8Hz),7.25-7.40(5H,m) l 7.59(2H l d,J=8.8Hz),8.96(1H,brs),9.21(1H l brs),9.43(1H,brs) l 10.58 
(1H,s) 


25 


42 


mp:205-209°C, NMR8:2.90-3.08(3H,m),3.13-3.23(3H,m),4.92-4.97(1H,m),6.20(1H,brs),7 19-7 42(10H 
m ),7.71 (2H,d, J=8.8Hz),8.76(1 H,brs),8.92(1H,brs),9.65(1 H,s) 




43 


NMR 5:2.20(3H,s),2.90-3,07f3H rrO 3 10-3 PiVftH <i imou on r nnnu *m i oc^ t o^/rn i _i 
V wi yui i u o.^u^on^M^o./^^n.s^o.uu^ i n,ua,J=^.5,10.3nZ) l 7.20(2H a 

J=8.8Hz),7.28-7.42(5H,m),7.59(2H,d,J=8.8Hz) l 8.91(1H,brs),9.13(1H,brs),9.33(1H,brs),10.58(1H,s) ' 




44 


NMR 5:1 .48(6H,sl 2 86-3 22f6H m\ 4 qrm h m\ « -iqm u hro\ r >inM u k™\ -7 mwij _i ■ « m ■ v 
w. .tu^i i,o^,t.uu o.£^un,nij,H,3U ^f.ao^ i njin^D. iy(in l Drs),b.40(i n.urs),7. 17(2H,d,J=8 BHz) 

7.27-7, 41 (5H,m),7.56(2H,d,J=8.8Hz),8.74(1 H,brs),B.90(1 H,brs),9.53(1 H.brs) 




45 


NMRS:1.68-2.12(4H m) 2 43-2 59C2H ml ? Pl-^ n7^M miq^i o on/ou ^ n tc c o</< u _\ c i j.. . 
i f^ti i,iii/,i..-tvj coa^n^ii/^.w i o.u/^n.m^o.li -d.*;U(on,m),o./ 0-3.81(1 n,m),5 00(1 H dd J 

=2.5,10.3Hz) l 6.20(1H,brs),7.19(2H,d,J=B,3Hz),7.27-7,42(5H,m),7.60(1H,d,J=8.3Hz) l B.90(1H l brs)9 33 ' 
(IH.brsJ.IO^IH.s) ' 




46 


NMR8:2.88-3.24(6H,m),3.83(2H,s),4.95-5.04(1H l m),6.19(1H,brs),7.16-7.22(2H,m),7.26-7 45(6H m) 
7.55-7 .63(2H,m),7.B7(1H,s),8.04(.1H,d.J=3.6Hz),8.91(1H,brs),9.32(1H,brs),10.42(1H,brs) 




47 


MS (m/z):456[(M+H) + ], NMR8:2.84-3.19(6H,m),4.03(2H,s),4 87-4 97(1H m) 5 43(2H s) 6 12(2H s) 7 20 
(2H,d,J=8.3Hz),7.25-7.41(11H,m),7.53(2H,d l J=8.3Hz),7.90(1H,s),1 0.38(1 H,s) 


40 


48 


NMR8:2.88-3.18(6H l m),3.69(2H,s)A87-4.95(1H,m),5.36(2H,s),6.15-6.21(1H,m),7.1B(2H,d,J=8.3Hz), 
7.27 -7.41 (11H,m),7.54(2H l d,J=8.3Hz),8.57(1H l s),8.72(1H,brs),B.82(1H,brs),10.20(1H,s) 


45 


49 


NMR8:2.88-3.07(3H,m),3.11-3.21(3H l rn) l 3.67(2H,s) l 4.93-4.99(1H,m),5.53(2H l s) l 620(1H,d,J=3.9Hz),7.00 
( 1 H,s), 7.1 3(2H,d,J=7.3Hz), 7.1 8(2H,d,J=8.3Hz), 7.24-7. 42(BH,fn) 7 49(2H d J=8 3Hz) 8 82(1 H brs) 9 11 
(1H,brs),1 0.35(1 H,s) 




50 


NMR 8:1. 76-1 .87(2H,m),2.18-2.26(2H,m),2.80-3.22(BH,m) l 4.39-4.47(1H,m),4.95-5.07(1H,m),7.15-7.22 
(2H, m),7.27-7.43(5H, m),7.54-7.63(2H,m),7, 74-7,82(1 H,m), 8.27(1 H,d,J=7 2Hz) 8 67(1 H d J-4 BHz) 8 97 
(1H,brs),9.47(1H,brs),1 0,74(1 H.brs) 


50 


51 


NMR8:2.90-3.10(3H,m),3.10-3.20(3H,m),4.18(2H,s)4.96(1H,d,J=8.0Hz),6.20(1H,brs),718(2Hd 
J=8.6Hz), 7.20-7.60(1 2H,m),7.84(1H l s) l 7.97(1H,s),8.83(1H,brs),9.1 7(1 H,brs),1 0.55(1 H,s) 


55 


52 


NMR 6: 1.14(6H,d,J=12.9Hz),2.83(1H l sep,J=12.9Hz),2.90-3.22(6H,m),4.38(2H l s),4.97(1H,d,J=4 1Hz) 
5.39(2H,s),6.20(1H,brs),7.07-7.42(10H,m),7.52(2H l d,J=8,8Hz),7.67(2H,d,J=3.9Hz),8.84(1H'brs)9 17(1H 
brs), 10. 76(1 H,s) ' " ' v ' 




53 


NMR8:1.14(6H,d,J=12.9Hz),2.83(1H,sep,J=12.9Hz),2.90-3.22(6H,m),4.38(2H,s) l 4,97(1H,d,J=41Hz)5 39 
(2H,s),6.20(1H l brs),7.07-7.42(10H,m),7.52(2H,d,J=8.8Hz),7.67(2H,d,J=3.9Hz),8.84(1H,brs),9.17(1H' 
brs), 10. 76(1 H,s) 



27 



EP1 028111 B1 
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Ex. 


DATA 




54 


NMR5:2.95-3.02(3H,m),3.15(3H,brs),4.44(2H,s) l 5.01{1H,dd,J=10.3,2.5H2),5.58(2H,s) 621 (1H brs) 7 19 
(2H,d,J=8.6Hz),7.27-7.42(6H,m),7.51{2H,d,J=8.6Hz),7.58-7.60(1H,m), 7.69(1 H,d,J=2 4Hz) 7 72(1 Hd 
J=2.0Hz ),7.75(1 H,d, J=2.0Hz),8.96(1 H,brs),9.44(1 H,brs),1 0.91 (1 H,s) 




55 


NMRS:2.94-a04(3H,m),3.15(3H,brs),3.94(2H,s),5:01 (1H,d,J=10.3Hz),5.31(2H,s),6 21(1H d J=3 9Hz) 
7.01 (1H,s) l 7.17-7.41(12H,m),7.54(2H,d.J=8.3Hz),8.98(1H,brs),9.35(1H,brs) l 10.55(1H,s) 


10 


56 


NMR 6:2.95-3.05(3H l m),3.15(3H,brs),4.44(2H l s),5.01(1H,dd,J=10.3,2.5Hz),5.51(2H l s) l 6.20(1H brs) 719 
(3H l d,J=e.6Hz),7.26-7.42(7H,m),7.50-7.54(3H,m),7.58(1H l d,J=20Hz),7.73(1H,d,J=2.0Hz),8.95(1Hbrs) 
9.43( 1H,brs),1 0.98(1 H,s) 


15 


57 


NMR 5:2.92-3.05(3H,m),3.15(3H l brs),4.43(2H,s) l 5.01(1H,dd ) J=10.2,2.6Hz),5.65(2H,s) 720(2H d 
J=8.4Hz), 7.29-7 : 48(5H,m),7.50-7.53(3H,m) l 7.70(1 H,d,J=2.0Hz),7.78(1H,d,J=2.0Hz),7.85(1 H d't ' 
J=8.0,2.0Hz),8.49(1 H,d,J=8.0Hz),8.94(1 H,brs),9.42(1 H,brs),10.B6(1 H,s) 




58 


mp:150-152°C, NMRS:2.88-3.07(3H,m),3.08(3H,m),3.95(2H,s),5.00(1H,dd,J=2.B,10.0Hz) 6 21(1H s) 6 82 
(1H,d,J=7.6Hz),6.91(1H,d l J=8.0Hz) l 7.17-7.23(2H l rn) l 7.28-7.43(5H l m),7.55-7.62(2H l rn),7.82-8.04(3Hm) 
8.90(1 H,brs),9.31 (1H,brs),10.67(1H.brs),14.07(1H,brs) 


20 


59 


NMR 8:2.90-3.25(6H,m),4.95-5.04(1 H ,m), 5.20(1 H ,s) , 622(1 H,brs),6.78(1 H,s),7. 1 7-7.24(2H m) 7 27-7 44 
(5H,m),7.67-7.75(2H,m),8.50-9.10(3H,br),9.45(1H,br),10.22(1H,brs) 


25 


60 


mp:21 4-21 6°C,NMRS:2.86-3.24(6H,m),3.65(2H,s),4.98(1 H,dd,J-2.8,1 0.4Hz),6.1 B(1 H,d,J=6.8Hz) 6 28 
nH,d,J=8.8Hz)7.16-7.22(2H,m)7.28-7.45(6H,rn),7.53-7.59(2H,s),B.85(1H,brs),9.1B(1H,brs),10.36(1H, 




61 


mp:180-182'>C l NMR6:0.87(6H,d,J=6.8Hz),2.05-2.15(1H,ni),2.59-3.10(3H,m),3.10-3.20(3H,m) l 4.03(2H d 
J=7.8Hz),4.41(2H,s),5.01 (1H l d,J=8.3Hz),6.20(1H,brs),7.21(2H,d,J=8.3Hz),7.29-7.42(9H,m),7.60(2H,d'j= 
8.8Hz),7.69(1H,d,J=1.9Hz),7.75(1H,d.J=2.0Hz) 


30 


62 


mp:226-228°C, NMR6:2.87-3.23(6H,m),4.45(2H,s),5.02(1H l dd,J=2.4,10.0Hz),5.55(2H l s),6.21(1H,brs),7 
1 6-7.46(11 H,m),7.49-7.55(2H,m),7.66(1 H,d, J=2.0Hz),7.71 (1 H,d,J=2.0Hz),8.95(1 H,brs),9 .44(1 H.brs), 
10.93(1H,brs),14.82(1H,brs) 




63 


mp:224-225"C, NMR8:2.90-3.05(3H,m),3.05-3.25(3H,m),4.46(2H l s),5.01(1H,d,J=8.0Hz),5.50(2H,s),6 21 
(1H,brs)y.14-7.50(11H,m)7.54(2H l d,J=8.8Hz)7.70-7.73(2H,m),B.93(1H l brs),9.39(1H,brs),10.95(1H,s) 


35 


64 


mp^OS^OSoC, NMR6:2.90-3.06(3H,m),3.10-3.2l(3H,m),4.41(2H,s),4.99(1H,d,J=8.3Hz),5.51(2H,s),621 
(1H,s),7.06-7.12(1H,m),7.20(2H l d,J=8.3Hz),7.28-7.42(6H,m),7.69(2H,dd,J=2.0 ) B.3Hz),B.87(1H,s),9!26 
(1H, s),10.81(1H,s) 


40 


65 


mp:211-216°C, NMR6:3.00(3H,brs),3.15(3H,brs),4 l 44(2H,s),5.05(1H,dd,J=10.2,1.9Hz),5.58(2H,s) l 6 22 
(1H,brs)7.14-7.22(4HM7.29-7.32(1H,m),7.37-7.42(4H,m),7.47-7.54(3H,m),7.65(1H l s),7.69(l'H,d, 
J=1 .9Hz) ,9.02(1 H,brs),9.55(1 H,brs),1 0.97(1H,s) 


45 


66 


mp:1 99-201°C, NMR8:2.87-3.23(6H,rn),4.45(2H.s),4.95-5.04(1 H,m),5.51 (2H,s),6.20(1 H,brs),7.1 0-7.43(1 
OH,m),7.49-7.55(2H,m),7.71(1H,d,J=2.0Hz),7.74(1H,d,J=2.0Hz),8.89(1H,brs),9.30(1H,brs),10.90(1H,brs), 
1 4.73(1.H,brs) 




67 


mp:131-135 0 C, NMRS:3.00(3H,brs),3.16(3H,brs),4.49(2H,s),5.04(1H,d,J=10.0Hz),5.56(2H,s),6.23(1H 
brs) l 7.20(2H,d,J=8.2Hz),7.23-7.34(4H,m),7.37-7.42(4H,m),7.53(2H,d,J=8.2Hz),7.72(2H,s),9.01 (1H,brs) 
9.54( 1H,brs),1 1.00(1 H,s) ' 


50 


68 


mp:217-219"C, NMR8:2.90-3.05(3H,m),3.05-3.20(3H,m),4.46(2H,s),5.00(1H,d,J=8.0Hz),5.47(2H,s),6.21 
(1H,brs),7.20(2H,d,J=8.0Hz),7.25-7.50(7H,m),7.50-7.60(3H,m),7.70(1H,d,J=1.9Hz) l 7.71 (1H,d J=2 0Hz) 
8.9 1 (1 H,brs),9.33(1 H,brs),1 0.93(1 H,s) 


55 


69 


mp:213-217°C, NMR8:2.90-3.05(3H,m),3.05-3.20(3H l m) I 4,42(2H,s),5.02(1H,dd,J=10.2,2.4Hz),5.62(2H, 
s),621 (1H,brs),7.20(2H,d,J=8.3Hz),7.29-7.42(6H,m) l 7.49(2H,d,J=8.3Hz),7.51-7.60(1H,m), 7.68-7 73(2H 
m), 8.95(1 H,brs),9.42(1 H,brs),1 0.89(1 H,s) 



28 
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DATA 


70 


mp:212-213°C, NMRS:2.87-3.23(6H,m),4.47(2H,s),5.02(1H l dd,J=2.4,10.0Hz),5.53(2H,s),6 21(1H brs) 7 
ie-7.23(2H l m) l 7.28-7.34(1H,m)7.36-7.43(4H,m)748-7.55(2H,m) l 7.57-7.67(2H,m),7.69-7.74(2H,'m),8.95 
( 1 H,brs),9.43(1 H,brs),1 0.95(1 H,brs),1 4.86(1H,brs) 


71 


mp:209-213°C, NMRS:2.90-3.05(3H,m),3.05-3.20(3H,m),4.47(2H,s),4.98-5.01(1H,m),5.49(2H s)6 21(1H 
brs)7.21(2H l d,J=8.3Hz)7.28-7.34(1H,m),7.36-7.44(6H,m),7.53(2H,d,J=8.8Hz),7.71(1H,d l J=l'9Hz)7 74' 
(1H,d,J=1.9Hz),8.91(1H,brs),9.34(1H,brs),10.97(1H,s) 


72 


mp:190-193°C, NMR8:2.90-3.08(3H,m),3.10-3.21(3H,m} l 4.38(2H,s),4.99(1H,dd,J=2.5,10.2Hz),5.69(2H 
s),6.20(1 H,s),7.21 (2H,d,J=8.8Hz),7.29-7.42(5H,m),7.48(2H,d,J=8,3Hz),7.70(1 H,d,J=1 ,9Hz),7.77(1 H,s), 
8.88 (1 H,s),9.27(1 H,s),1 0.84(1 H,s) 


73 


mp:233-234°C, NMR5:2.90-3.23(6H,m),4.47(2H,s),5.02(1H,dd,J=2.4,10.0Hz),5.44(2H,s),6.21(1H,brs),7 . 
12-7.23(3H,m)7.28-7.34(1H,m)7.36-7.44(5H,m)752-7.58(2H,m)7.66-7.73(3H,m),7.79-7.81(1Hm)8 96 
(1H,brs),9.44(1H,brs),10.96(1H.brs),14.79(1H,brs) 


74 


mp: 180-183-0, NMR5:2.67-2.76(4H,m),2.78-2.86(2H,m),4.00(2H,s),4.B6(1H l dd,J=8.3,3.9Hz) l 5.39(2H,s), 
5.42(1H,brs),6.57(1H,d,J=0.9Hz),6.78(1H,s)7.03(2H,d,J=8.3Hz)7.21-7.26(1H,m),7.27-7.34(4H,m), 
7.46-7. 50(1H,m)7.52(2H,d,J=8.3Hz)7 56(1H l s)7.58(1H,s),8.32(1H,s),10.32(1H,s) 


75 


mp:210-215°C, NMR8:2.91-3.03(3H,m),3.15(3H,brs),4,44(2H,s),5.01(1H,dd,J=1 0.4,2. 6Hz),5.53(2H,s) 6 
21 (1 H,brs),7.1 8(2H,d,J=8.3Hz),7.30-7.32(1 H,m)l7.37-7.42(4H,m),7.48(2H,d',J=8.3Hz),7.49(2H,d, 
J=8.3Hz), 7.74(1H,d,J=2.0Hz),7.75(1H,d,J=2.0Hz)7.79(2H,d,J=8.3Hz),B.94(1H,brs),9.39(1H,brs),10.93 
(1H,s) 


76 


mp:162-165°C, NMR8:2.93-3.05(3H,m),3.14(3H,brs),4.47(2H,s),5.03(1H,dd,J=10.3,2.5Hz),5.62(1H,brs), 
5.89(2H,s)7.12(2H l d,J=8.3Hz),7.30-7.37(1H,m),7.39-7.43(6H,m),7.61(2H,d,J=B.8Hz),7.69(1H,t,J=7.5Hz), 
7.75(1H,d,J=1.9Hz),7.83-7.86(2H,m)7.97(1H,d,J=8.3Hz),8.44(1H,d,J=8.3Hz),8.99(1H,brB),9.52(1H,brs), 
10.8 4(1 H,s) 


77 


NMR8:2.64-2.74(4H,m),2.77-2.82(2H l m),3.93(2H,s),4.63(1H,dd,J=7.8,4.4Hz),5.33(2H,s),6.B0(2H,d, 
J=6.3Hz),7.14(2H,d,J=8.8Hz),7.20-7.24(1H l m)7.2B-7.35(5H,m),7.43(1H,d,J=7.8Hz),7.47-7.52(3H,m), 
1 0.27(1 H,s) 


78 


NMR5:2.63-2.72(4H,m),2.75-2.B1(2H,m),3.79(2H,s),4.62(1H,dd l J=7.8,4.4Hz),5.30(1H,brs),5.33(2H,s),6.6 
8(1H,d,J=1.0Hz),6.91(1H,dd,J=6.8,5.9Hz)7.06(1H,d l J=1.0Hz),7.12(2H,d,J=8.BHz)7.19-7.24(2H,m), 
7:28-7. 33(4H,m)7.43(2H,d,J=8,3Hz)7.49(1H,dd,J=8.3,2.5Hz),B.32(1H,s),10.21(1H,s) 


79 


NMR«;2.88-3.08(3H,m),3.10-3.22(3H,m),4.40(2H,s),4.97(1H,d,J=8.3Hz),5.56(2H,s),6.20(1H,s),7.19(2H, 
d, J=8.3Hz),7.24(1H,d,J=2.5Hz),7.30-7.60(9H,m) l 7.64(1H,d,J=2..0Hz),7.72(1H,s),B.B3(1H,s),9.14(1H,s), 
10.71 (1H,s) 


80 


NMR5:2.90-3.08(3H,m),3.10-3.22(3H,m),4.44(2H,s),5.02(1H,d,J=8.8Hz),5.59(2H,s),6.21(1H,s)7.20(2H,d, 
J=8.0Hz),7.24-7.42(7H,m),7.50(2H,d,J=8.8Hz),7.72(2H,d,J=6.8Hz),8.94(1H,s),9.42(1H,s),1 0.93(1 H,s) 


81 


NMR6:2.87-3.23(6H,m) l 3.85(3H,s),4.30(2H,s),4.94-5.01(1H,m),5.55(2H,s),6.17-6.22(1H,br),7.14-7.23(2H, 
m),7.28-7.50(9H,rn),7.57-7.64(2H,m),7.87-7.93(2H,m),8.83(1H,brs),9.10(1H,brs),10.68(1H,brs),14.86(1H, 
brs) 


82 


NMR6:"1.30-1.64(6H,m),2.88-3.22(8H,m),3.45-3.65(2H,m),4.39(2H,s),4.97(1H,d,J=9.8Hz),5.50(2H,s),6.21 
(1H,s),7.20(2H,d,J=8.3Hz),7.30-7.42(9H,m),7.51(2H,d,J=8.7Hz),7.71(2H,d,J=7.8Hz),8.B1(1H,s),9.14(1H, 
s), 1 0.77(1 H,s) 




mp:229-232°C, NMR8':2.90-3.00(3H,rn),3.10-3.18(3H,rn),5.00(1H,dd,J==2.8,10.1Hz),5.03(2H,s),6:27(1H,t 

J=2.0Hz),7.20(2H,d,J=8.8Hz),7.29-7.42(5H,m)7.46(1H,d l J=2.4Hz),7.58(2H,d,J=8.8Hz),7.77(1H,d, 

J=2.0Hz),8.91(1H,s),9.32(1H,s),10.53(1H,s) 


84 


mp:237-240°C, NMR8:2.90-3.08(3H,rn),3.10-3.22(3H,m),4.96(1H,dd,j=20,10.0Hz),5.15(2H,s),7.21(2H, d, 
J=8.0Hz),7.28-7.42(5H,m),756(2H,d l J=8.4Hz),8.03(1 H,s),8.61 (1 H,s),8.82(1 H,s),9.09(1 H,s),1 0.57(1 H,s) 


85 


mp:244-248°C, NMR8:2.90-3.06(3H,m),3,10-3.20(3H,m),5.00(1H,d,J=7.6Hz),5.20(2H,s),6.20(1H,s),7.20 
-7.50(11H,m),7.59(2H,d,J=7.2Hz),8.94(3H,s),9.36(1H,s),10.95(1H,s),12.92(1H,s) 



Table 2 (continued) 





Ex. 


DATA 


5 


86 


mp:223-224°C, NMR5:2.86-3.22(6H,m),3.49(2H,s),4.93-5.03(1H,m),6.20(1H,d,J=4.0Hz) 7 15-7 43(9H 
m ),7.55-7.62(2H,m),7.75(1H,dt,J=1.6,8.0Hz),8.45-8.53(1H,rn), 8.06-9.50(2H,br),1 0.35(1 H.brs) 




87 


mp:236-238°C, NMR5:2.86-3.23(6H,m),3.72(2H,s) J 4.91-5.02(1H,m),6.20(1H,d,J=4.0Hz),7,15-722(2H 
m ),7.27-7.45(6H l m),7.53-7.62(2H,m),7 73-7.82(1H,m),8.40-8.60(2H,m) l 8.84(1H,brs) 9 16(1H brs) 
10.35^10.5 0(1 H,br) l«n 1 ora; 1 ».ionti,ore), 


10 


88 


mp:195-198°C, NMRS:2.86-3.22(6H,m) l 3.73(2H,s),4.93-5.04(1H,m),6.15-6.25(1H l br),7.14-7 22(2H m) 7 
28-7.43(7H,m),7.54-7.63(2H,m),8.47-8.53(2H,m),9.07(2H,brs),10.50(1H,brs) ' 


15 


89 


mp:202-204°C, NMR8:2.71-2.81(2H,m),2.88-3.24(8H,m),3.49(2H,s),4.93-5.05(1H,m),6.20(1H brd 
J=3.2Hz)7.15-7.23(3H,m)7.26-7.44(6H,m)7.52-7.60(2H,m)7.69(1H,dt,J=1.67.6Hz),8.45-8.51(1Hm) 
9.07(2H,brs),10.07(1H,brs) ' 




90 


mp:220-227°C, NMR8:2.80-3.20(8H,m),4.31 (2H,s),4.42(2H,t,J=B.0Hz),5.00(1 H,d,J=1 .0Hz),6 21 (1 H brs) 
7.20-7.40(12H,m) l 7.59(2H,d,J=8.6Hz),7.65(2H J dd,J=12,9,0.9Hz),B.91(1H l brs),9.34(1H,brs),10.98(1H,s)' 


20 


91 


mp:158-165°C, NMR8:2.51-2.78(6H l m) l 3.96(2H ) s),4.59(1H,t,J=5.2Hz) l 5.20(1H l brs),7.13-7.32(9Hm)75 
0-7.53(4H,m),10.33(1H,s),12.37(1H,brs) ' ' 




92 


mp:216-217 ,, C I NMR5:2.31(3H,s),2.86-3.24(6H,m),3.89(2H,s),4.92-5.07(1H,m),6.20(1H,d,J=4.0Hz) 7 12 
-7.22(3H,m)7.28-7.45(5H,m),7.50-7.64(2H,m),8.30(1H,d,J=4.4Hz),860-9.50(2H,brO,1o!32(1H,brs)' 


25 


93 


mp:236-238°C, NMRS:2.86-3.24(6H,m),3.95(2H,s),4.91-5.01(1H,m),5.44(2H,s),6.19(1H,d,J=4.4Hz),7 15 
7.22(2H,m)7.27-7.43(5H,m),7.52-7.62(2H l m) l 8.50-8.69(3H,m),8.83(1H,br),9.12(1H,brs),10.41(1H,'brs) 






NMR5:2.90-3.10(3H,m),3.10-3.20(3H l m),4.38(2H,s),4.98(1H l t,J=10.4Hz),5.44(2H,s),6.20(1H l d l J=3 2Hz) 
7.20(2H,d,J=8.4Hz) l 7.30-7.45(9H r m),7.53(2H,d,J=8.8Hz),7.64(2H,s),B.85(1H,brs),921 (1H,brs),1 0.79(1 H, 
s ) 




95 


NMRS:2.31 (3H,s),2.89-3.17(6H,m),3.79(2H,s),4.98(1 H,dt,J=3.2, 1 0.4Hz),7.1 0-7.41 (12H,m),1 0.32(1 H,s) 


30 


96 


NMR6:2.27(3H,s),2.89-3.17(6H,m),3.79(2H l s),4.99(1H,dt l J=3.6,10.0Hz),7.17-7.59(12H,m).10.31(1H,s) 




97 


NMR8:2.44(3H,s),2.78-3.20(6H,rn),3.80(2H l s),4.97(1H,dt,J=3.2,10.4Hz),7.12-7.66(12H,m),10.33(1H,s) 


35 


98 


NMR8:1.06(3H,d,J=6.4Hz) l 2.50-2.65(2H,m),2.90-3.15(3H,rn),3.B3(2H,s),4.80-4.94(1H,rti),7.10-7.18(2H, 
m) ,7.23-7.45(7H,m),7.52-7.60(2H,m),7.71 -7.80(1 H,m),8.41 -8.52(1 H,m),1 0.25(1 H.brs) 




: 99 


mp:203-204°C, NMR8:1 .13(3H,d,J=6.4Hz),2.55-2.64(1 H,m),3.00-3.50(4H,m),3.B4(2H,s),4.92-5.02(1H, 
m ),6.20(1H,d,J=4.0Hz),7.13-7:20(2H,m),7.24-7.46(7H,m) l 7.54-7.60(2H,m),7.73-7.80(1H,m) 8 51 (1H brs) 
8.6 7(1 H,brs),9. 1 3(1 H,brs),1 0.31 (1 H.brs) 


<° 


100 


NMR8:1 .06(3H,d,J=6.4Hz),2.50-2.65(1 H,m), 2.57-3.50(4H,m),3.78(2H,s) l 4.77-4.92(1 H,m),5.25(2H s) 6 85 
(1H,s),7.1 0-7.55(1 5H,m),1 0.33(1 H,brs) 




101 


mp: 1 94-1 96°C, NMRS:2.88-3.25(6H,m),3.89(2H,s);5.20-5.26(1 H,m),6.30(1 H,s)7. 1 7-7.48(7H,m),7.54-7. 
60(3H,m),7.81 -7.88(1 H,m),8.54(1 H,d,J=4.0Hz),8.82(1 H,s),9.16(1 H,s),10.35(1 H,s) 


45 


102 


mp:214-215°C, NMR8:2.88-3.25(6H,m),3.85(2H,s),4.96-5.02(1H,m),6.33(1H,d,J=3.8Hz)7.12-731(6H 
m ),7.39-7.48(2H,m),7.58(2H,d,J=8.3Hz),7.74-7.80(1 H,m),8.50(1 H,s),B.82(1 H,s),9.01 (1 H,s),1 0.30(1 H,s) 




103 


mp:223-225°C, NMR8:2.88-3.06(3H,m),3.10-3.20(3H,m),3,84(2H,s),4;94-5.01(1H l m),6.24(1H,d, 
J=4.0Hz),7.16-7.30(5H,m),7.38-7.46(3H,rn)7.58(2H,d,J=8.8Hz)776(1H,dt,J=1.67.6Hz) l 8!5)(1H,d, 
J=8.8Hz),8.83(1 Hs),9.08(1 H,s),1 0.31 (1 H,s) 


50 


104 


mp^OS^ICC, NMR8:2.88-3.24(6H,m),3.99(2H,s) l 4.90-5.01(1H,m),6.20(1H,d,J=3.6Hz)7.15-7.24(2H,' 
m)7.28-7.44(6H,m)7.53-7.62(2H,m)8.50-9.30(4H,m),10.33(1H,brs) 


55 


105 


mp:234-235°C, NMR8:2.94-3.25(6H,m),4.07(2H,s),4.90-5.02(1H,m),6.20(1H,d,J=4.0Hz)7.16-7.23(2H, 
m)7.27-7.44(5H,m)7.53-7.65(4H,m)7.71 -7.78(1 H,m), 7.94-8.00(2H,m),8.33(1H,d,J=8.0Hz),8.50-9.25 
(2H,m), 10.46(1 H.brs) 



30 



Table 2 (continued) 
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DATA 


106 


mp:221-222°C, NMR6:2.90-3.25(6H,m),3,85(2H,s),4.92-5.0B(1H,m),6.35(1H,d,J=3.6Hz),7 14-7 23(2H 
m),7.23-7.31(1H,m), 7.33-7.50(5H,m),7.54-7.64(2H,m),7.76(1H,dt,J=1.6,7.6Hz),8.43-8.55(1H m) 
8.80-9.40(2H,br),1 0.36(1 H.brs) 


107 


mp:204-205°C, NMR5:2.85-3.28(6H,m),3.85(2H,s),5,02-5.14(1H,m),6.37(1H,d,J=4.0Hz),7.14-7.32(3H, 
m ),7.36-7.46(2H,m),7.55-7.64(2H l m),7.70-7.86(2H 1 m) 8 46-8 56(2H m) 8 57-8 65(1 H m) 9 13f2H brs^' 
10.37(1H,brs) '' ' 


108 


NMR5:2.63-2.67(4H,m),2.73-2.78(2H,m),4.07(2H l s),4,60(1H,dd,J=7.4,4.9Hz),5.24(1H l brs) l 5.57(2H s) 
7.12 -7.23(7H,m),7.27-7.31(4H,m),7.37(3H l d l J=8.3Hz),7 46(2H d J=8 3Hz) 7 60-7 61 (1H m) 83K1H si 
10.31(1H ,s) ' ' ' ' V ' 


109 


NMR6:226(3H,s),2.40(3H l s) l 2.90-3.17(6H,m),3.75(2H,s) l 4.99(.1H,dt,J=3.2,6.8Hz),6.^ 


110 


mp:183-184°C, NMR8:1.85-2.05(2H,m),2.53-2.65(2H,m),2.83-3.03(3H,m),3.05-3.16(1H,m) l 3.88(2H,s),4 
95(1H,d,J=9.6Hz),6.15(1H,brs),7.10-7.18(2H,m),7.22-7.43(7H l m),7.50-7.60(2H,m) 7 75(1H dt 
J=1.6,7.2Hz ),8.45-8.53(1H,m),8.91(2H,brs),10.29(1H,brs) 


111 


mp:225-226-C, NMR8:3.02-3.14(1H,m),3.18-3.46(3H l m),3.84(2H,s),4.22-4.35(2H ) m),4.98-5.08(1H m) 6 
21 (1H,d,J=3.6Hz),6.90-6.97(2H,m),7.23-7.44(7H,m),7.53-7.62(2H,m),7.76(1H,dt,J=1.6,7.2Hz) l 8.45-8.54 
(1 H,m),8.80-9.50(2H,br),1 0.29(1 H.brs) 


112 


NMRS:1.21(6H,s),2.85-3.23(4H,m),3.B9(2H,s),4.90-5.00(1H,m),621 (1H,brs),7.11-7.19(2H,m) l 7.2B-7.50 
(7H,m),7.53-7.62(2H l m),7.78-7.90(1H,m),8.45-8.60(2H,m),9.00-9.10(1H,br),10.35(1H,brs) 


113 


mp:132-133°C, NMRS:2.90-3.10(3H,m),3.13-3,23(3H,m),4.96(1H,dd,J=2.5,10.2Hz),7.06-7.11(1H l m,),7 21 
(2HAJ=8.7Hz)7.30-7.42(5H,m)7.47-7.53(3H l m)781-7.87(1H,m)3.29(1H,dJ=4.9Hz),8.7B(1H,s\9 00 
(1H,s),9.88(1H,s),10.51(1'H,s) 
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[01 1 2] Table 3 gives the structural formulae for some Examples. 

J!r !?l ? S C °7° Unds Sh0 r in Tables 4 and 5 t0 9ether with chemical structural formulae can be easily manufac- 
tured by almost the same method as mentioned in the above Examples or Manufacturing Methods or by such me od 

ITS/ZlTr ^ l ° PerS ° nS Ski " ed iR thS art are applied - ln some cases ' ^ ■» tautomeric 

geometnc or optica isomers for the compounds mentioned in Tables 4 and 5, and the compounds of the presen 
invention cover each of the isolated isomers and a mixture thereof. 
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Table 5 



OH 


A® 


No 


R 23 


^x® 


No 




-x® 


13 


H 




14 


H 




15 


H 




16 


H 


fV-NH, 


17 


H 


f; N 


18 


H 




19 


H 


jPV-CHjOH 


20 


H 




21 


a 


jtV nh s 

-ch7 n 


22 


a 


JO 



Claims 

1 . An amide derivative of formula (I) or a salt thereof: 
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OH 



H 

wherein 

ring B is an optionally fused heteroaryl group selected from imidazothiazol, thioxothiazol, tetrahydrobenzo- 
thiazol, tetrahydroquinolinyl, quinolyl, isoquinolyl, quinazolinyl, quinolidinyl, quinoxalinyl, cinnolinyl, benzimida- 
zolyl, imidazopyndyl, benzoisoxazolyl, benzoxazolyl, benzothiazolyl, oxazolopyridyl, isothiazolopyridyl pyrrolyl 
imidazolyl, thiazolyl, pyrazolyl, isothiazolyl, isoxazotyl, pyridyl, pyrimidyl, pyridazinyl, pyrazinyl, thiadiazolyl, tria- 
zolyl, tetrazolyl, napbthyridinyl and pyridopyrimidinyl groups, which heteroaryl group may be substituted with at 
least one substituent selected from halogens and C r C 6 alkyl, C 2 -C 6 alkenyl, C 2 -C 6 alkynyl, hydroxy, sulfanyl, 
tT«n n 1 % i^ 6 a,ky '"°"' Cl ' Cfi alky ' " S -' °T C * alk y'-0-CO-, carboxy, sulfonyl, sulfinyl,C r G 
™ 1 6 alk y'- S °2-' C 1" C 6 alkyl-CO-, Cl -C 6 alkyl-CO-0-, carbamoyl, C r C 6 alkyl-NH-CO-, di-C -C K 
alkyl-N-CO- nrtro, cyano, amino, C r C 6 alkyl-NH-, di-C r C e alkyl-N-, benzyl, halogenobenzyl, cyanobenzy ni 
trobenzyl, tnfluoromethylbenzyl, isopropylbenzyl, phenylbenzyl, methoxycarbonylbenzyl, piperidinecarbonyl ben- 
zyl, benzyloxy, benzylsulfanyl, phenylamino, fluorophenylamino, phenylethyl, phenyl, naphthyl, quinolinyl pyridyl- 
methyl,guanidino,C r C 6 alkyl-CO-NH- and C r C 6 alkyl-S0 2 -NH- groups; 

X is a bond; a C r C 6 alkylene orC 2 -C 6 alkenylene group which may be substituted with a hydroxy or 0.-0, 
alkyl group; a carbonyl group; or-NH-; wtth the proviso that when X is a c, -C 6 alkylene group optionally substituted 
with a C r C e alkyl group it may form a ring together with carbon atoms of ring B; 
A is methylene, ethylene, or -CH 2 0-; 

R ia and R ib are the same or different and selected from H and C r C 6 alkyl groups- 

R2 is H or halogen; and 

ZisaNor=CH-. 



A compound according to claim 1 wherein R 2 , R1" and R 1 »> are each a H, and Z is =CH-. 

A compound according to claim 1 which is an amide derivative of formula (la) or a salt thereof; 




(la) 



H 



wherein 

ring B is a heteroaryl group as defined in claim 1; 
X is a bond or a C r C 6 alkylene group; and 

R is H or halogen or a C r C 6 alkyl, amino, benzyl or halogenobenzyl group. 

A compound according to claim 1 selected from 

(R)-4'-[2-[(2-Hydroxy-2-phenylethyl)amino]ethyl]-2-pyridinecarboxanilide, (R)-2-[1-(4-chlorobenzyl)-1H-imida- 
zol-2-yl]-4'-[2-[(2-hydroxy-2-phenylethyl)amino]ethyl]-acetanilide, (R)-2-[1-(3,4-dichlorobenzyl)-1H-tetrazol-S-yl]-4'- 
[2-[(2-hydroxy-2-phenylethyl)amino]ethyl]acetanilide, (R)-2-(2-aminothiazol-4-yl)-4'-[2-(2-hydroxy-2-phenylethyl)a- 
mino]ethyl]acetanilide, (R)-2-(1 -benzyl-1 H-1 ,2,4-triazol-5-yl)-4'-[2-[(2-hydroxy-2-phenylethyl)amino]ethyl]acetanili- 
de, (R)-2-(2-aminopyridin-6-yl)-4'-[2-t(2-hydroxy-2-phenylethyl)amino]ethyl]acetanilide, (R)-4'-[2-[(2-hydroxy-2-phe- 
nylethyl)amino]ethyl]-2-(2-pyridyl)acetanilide, (R)-4 l -[2-[(2-hydroxy-2-phenylethyl)-amino]ethyl]-2-(2-pyrazinyl)ace- 
tanilide, (R)-4'-[2-[(2-hydroxy-2-phenylethyl)amino]ethyl]-2-(2-pyrimidinyl)-acetanilide, and salts thereof. 

A pharmaceutical composition containing a compound according to any preceding claim. 
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of a compound according to any of claims 1 to 4 for the preparation of a medicament for treating diabetes 



Ring B eine optional fusionierte Heteroarylgruppe ist, ausgewahlt aus Imidazothiazol-, Thioxothiazol-, Tetra- 
hydrobenzothiazol-, Tetrahydrochinollnyl-, Chinolyl-, Isochinolyl-, Chinazolinyl-, Chlnolidinyl-, Chinoxalinyl- Cin- 
nohnyl-, Benzimidazolyl-, Imidazopyridyl-, Benzoisoxazolyl-, Benzoxazolyl-, Benzothiazolyl-, Oxazolopyridyl- Iso- 
thtazolopyndyl-, Pyrrolyl-, Imidazolyl-, Thiazolyl-, Pyrazolyl-, Isothiazolyl-, Isoxazolyl-, Pyridyl-, Pyrimidyl- Pyrida- 
zinyl-, Pyrazinyl-, Thiadiazolyl-, Triazolyl-, Tetrazolyl-, Naphthyridinyl- und Pyridopyrimidinylgruppen, wobei die 
Heteroarylgruppe substituiert sein kann durch wenigstens einen Substituenten, ausgewahlt aus Halogenen und 
C r C 6 -Alkyl-, C 2 -C 6 -Alkenyl-, C 2 -C 6 -Alkynyl-, Hydroxy-, Sulfanyl-, Halogeno-C 1 -C 6 -Alkyl-, C r C 6 -Alkyl-0- C r C 6 - 
Alkyl-S-, C^-Alkyl-O-CO-, Carboxy-, Sulfonyl-, Sulfinyl-, 0,-Ce-Alkyl-SO-, C 1 -C 6 -Alkyl-S0 2 - C^Ce-Alkyl-CO- 
0,-06-Alkyl-CO-O-, Carbamoyl-, C 1 -C 6 -Alkyl-NH-CO-, di-C r C 6 -Alkyl-N-C0-, Nitro-, Cyano-, Amino-, C r C 6 -AI- 
kyl-NH-, di-C r C 6 -Alkyl-N-, Benzyl-, Halogenobenzyl-, Cyanobenzyl-, Nitrobenzyl-, Trifluormethylbenzyl-, Isopro- 
pylbenzyl-, Phenylbenzyl-, Methoxycarbonylbenzyl-, Piperidincarbonylbenzyl-, Benzyloxy-, Benzylsulfanyl- Phe- 
nylamlno-, Fluorphenylamino-, Phenylethyl-, Phenyl-, Naphthyl-, Chinolinyl-, Pyridylmethyl-, Guanidino- C,-C*- 
Alkyl-CO-NH- und C r C 6 -Alkyl-S0 2 -NH-Gruppen; ' 

X Folgendes ist: eine Bindung; eine C r C 6 -Alkylenoder C 2 -C 6 -Alkenylengruppe, die substituiert sein kann 
durch eine Hydroxy- oder C r C 6 -Alkylgruppe; eine Carbonylgruppe; oder-NH-; unter der Voraussetzung, dass, 
wenn X eine C^-Alkylengruppe ist, die optional substituiert Ist durch eine C^-Alkylgruppe, es zusammen mit 
Kohlenstoffatomen von Ring B einen Ring bilden kann; 

A Methylen, Ethylen oder -CH 2 -0- ist; 
- R 1a und R1" gleich oder unterschiedlich sind und ausgewahlt sind aus H und C^-Alkylgruppen; 

R 2 H oder Halogen ist; und 

ZN oder =CH- ist. 



. Verbindung nach Anspruch 1 , wobei H 2 , R^ a und R^ jeweils H sind und Z =CH- ist. 

. Verbindung nach Anspruch 1 , die ein Amidderivat der Formel (la) oder ein Salz davon ist: 



Patentanspruche 



1. Amidderivat der Formel (I) oder ein Salz davon: 




wobei 




' 0 — "N 



H 



wobei 



Ring B eine Heteroarylgruppe gema!3 Definition in Anspruch 1 ist; 
X eine Bindung oder eine C r C 6 -Alkylengruppe- ist; und 

R H oder Halogen oder eine C r C 6 -Alkyl-, Amino-, Benzyl- oder Halogenobenzylgruppe ist. 



Verbindung nach Anspruch 1, ausgewahlt aus (R)-4'-[2-t(2-Hydroxy-2-phenylethyl)amino]ethyl]-2-pyridincar- 
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^o^^^^-hydraxy^henylethyl^mlnojsthyljacetanllld, (R)-2-(1-Ben 2 yl-1H-1,2,4-trizaol-5-yl).4'- 
P-f a-hydroxy^-phenylethyDaminolethyllacetanilid, (R)-2-(2-Aminopyridin-6-yl)-442-K2-Hyd oxy-2-phenyle hvll 
a™°]ethyl]acetanilid,(R).442-r( 2 .Hyd^ 

5. Pharmazeutische Zusammensetzung, die eine Vetbindung nach einem der vorherigen Anspruche enthalt. 

6 - TZlTl^^r" 6inem AnSPrtiChS 1 biS 4 » »"**"■ "« M — » Be- 



1 . Derive amide de la formule (I) ou un sel de ceiui-ci : 




oD 

. le cycle B est un groupe heteroaryle optionnellement fuslonne selectionne parmi les groupes imidazothiazole 
thioxothiazole, tetrahydrobenzothiazole, tetrahydroquinolinyle, quinolyle, isoquinolyle, quinazolinyle, quinolidinyle' 
quinoxahnyle, cinnolinyle, benzimidazolyle, Imidazopyrldyle, benzoisoxazolyle, benzoxazolyle, benzothiazolyle 
oxazolopyridyle, isothiazolopyridyle, pyrrolyle, imidazole, thiazolyle, pyrazolyle, isothiazolyle, isoxazolyle pyri- 
dyle, pyrimidyle, pyndazinyle, pyrazinyle, thiadiazolyle, triazolyle, tetrazolyle, naphtyridinyle et pyridopyrimid'inyle 
lequel groupe heteroaryle peut etre substitue avec au moins un substituant selectionne parmi des halogenes et 
des groupes alkyle C r C 6 , alcenyle C r G 6 , alkynyle C 2 -C 6 , hydroxy, sulfanyle, halogeno-alkyle C.-C., alkyl-C.-C,,- 
0-, alkyl-C r C 6 -S-, alkyl-C^Ce-O-CO-, carboxy, sulfonyle, sulfinyle, alkyl-C^Cg-SO-, alkyl-d-Co-SOp- alk- 
^r'r^T?^' 0 ^ Carbam °y |e ' -"V'-Ci-CrNH-CO-, dialkyl-C 1 -C 6 -N-CO-, nitro. cyano, amino, 
alkyl-C r C e -NH-, dialkyl-CrCfj-N-, benzyle, halogenobenzyle, cyanobenzyle, nitrobenzyle, trifluoromethylbenzyle 
isopropylbenzyle, phenylbenzyle, methoxycarbonylbenzyle, piperidinecarbonylbenzyle, benzyloxy benzylsulfany- 
le, phenylamino, fluorophenylamino, phenylethyle, phenyle, naphtyle, quinolinyle, pyridylmethyle guanidino alk- 
yl-C r C 6 -CO-NH- et alkyl-C 1 -C 6 -S0 2 -NH-; 

X est une liaison; un groupe alkylene C r C 6 ou un groupe alcenylene C r C 6 qui peut etre substitue avec un 
groupe hydroxy ou alkyle C r C 6 ; un groupe carbonyle; ou -NH-; a condition que lorsque X est un groupe alkylene 
C r C 6 optionnellement substitue avec.un groupe alkyle C r C s , il puisse former un cycle avec des atomes de car- 
bone du cycle B; 

A est un methylene, un ethylene, ou -CH 2 0-; 

Ria et R1» sent les memes ou differents et sont selectionnes parmi H et des qroupes alkvle C-C- 
R 2 est H ou un halogene; et '"16. 
Z estun N ou=CH-. 

Compose selon la revendication 1 , dans lequel R 2 Ria e t Rib sont chacun un H, et Z est =CH-. 
Compose selon la revendication 1 , qui est un derive amide de la formule (la) ou un sel de celui-ci : 
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n^x< — y 



le cycle B est un groupe heteroaryle tel que defini dans la revendication 1 ; 
X est une liaison ou un groupe alkylene C r C 6 ; et 

R est H ou un halogene ou un groupe alkyle C r C 6 , amino, benzyle ou halogenobenzyle. 
Compose selon la revendication 1 , selectionne parmi le (RMM21(2-hydroxy^h^^ 
necarboxamlide ,Je (R)-2-[1-(4-chlorobenzyl)-1H-lmid^ol-2-yl]-4M2-[(2-hydroxy-2-phenylethyl)amino]ethyl]-ace- 
tanilide e (R)-2-[1-(3,4-dichloroben2yl)-1H-tetra2ol-5-yl].4'-[2-[(2-hydroxy-2-phenylethyl)amino]ethyl]-acetanili- 
de, le (R)-2-(2-aminothia 2 ol-4-yl)-4'-[2-(2-hydroxy-2-phenylethyl)amino]ethyl]acetanilide, le (R)-2-(1-benzyl-1H- 
1,2,4-tnazol-5-yl)-4'-[2-[(2-hydroxy-2-phenylethy0amino]ethy0-acetanilide, le (R)-2-(2-aminopyridiri-6-yl)-4'- 
[2j(2-hydroxy-2-phenylethyl)a m ino]ethyl]-acetanilide,le{R)-4H2-[(2-hydro)<y-2-ph 

ndyl)acetanilide, le (R)-4'-[2-[(2-hydroxy-2-phen y lethyl)amino]ethyl]-2-(2-pyra 2 inyl)acetanilide, le (R)-4'-[2-[(2-hy- 
droxy-2-phenylethyl)amino]ettiyl]-2-(2-pyrimidinyl)acetanilide, et des sels de ceux-cl. 

Composition pharmaceutique contenant un compose selon Pune quelconque des revendications precedents. 

Utilisation d'un compose selon I'une quelconque des revendications 1 a 4 dans la preparation d'un medicament 
pour traiter le diabete sucre\ 



